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Li
Be

Zn
Ga

PH 424 (H)

Z N=A-Z

o0 ~1 O b AW N

11
12
13
14
15
16
17

19
20
21
22
23
24
25
26
27
28
29
30
31

"B B - R N

10

12
12
14
14
16
16
18
22
20
20
24
26
28
28
30
30
32
30
34

38

HIN

4.0026036

7.016005

9.012186
11.0093051
12.000000
14.0030744
15.9949149
18.998405
19.9924404
22.989773
23.985045
26.981535
27.976927
30.973763
31.972074
34.968854
39.962384
38.963714
39.962589
44.955919
47.947948
50.943978
51.940514
54.938054
55.93493
58.933189
§7.93534
62.92959
63.929145
68.92568

o -2 E o 5 e
WAINHYUAIHUYY  WAINHBAUHHED

Ay
(1ONDY)

28.2967

39.2461

58.1645

76.2088

92.1654
104.6633
127.6248
147.8057
160.6520
186.5682
198.2613
224.9637
236.5451
262.9261
271.7884
298.2206
343.8231
333.7303
342.0682
387.8570
418.7148
445.8457
456.3614
482.0866
492,2856
517.3392
506.4817
551.4135
559.1179
601.9222

1 =Y =]
AoUINADOU

7.07
5.61
6.46
6.93
7.68
7.48
7.98
7.78
8.03
8.11
8.26
8.33
8.45
8.48
8.49
8.52
8.60
8.56
8.55
8.62
§.72
8.74
§.78
8.77
8.79
8.77
8.73
8.75
8.74
8.72
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Ge
Se

Br

Rb
Sr

Zr

Nb
Mo
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74
75
80
79
84
85
88
89
90
93
98
99
102
103
106
107
114
115
120
121
130
127
132
133
138
139
140
197
200
208
209
232
238

zZ

32

33,

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
s8
79
80
82
83
90
92

N=A-7

42
42
46
44
48
48
50

50
52
56
56
58
58
60
60
66
66
70
70
78
74
78
78
82
82
82
118
120
126
126
142
146

y1ia

73.92115
74.92158
79.91651
78.91835
83.911504
84.91171
87.9056
88.9054
89.9043
92.9060
97.9055
98.9064

101.50434

102.90551
105.90348
106.90508
113.90336
114.90386
119.90219
120.90381
129.90623
126.90447
131.90416
132.9051

137.9050

138.9061

139.90528
196.96655
199.96834
207.97664
208.98042
232.03821
238.0508

L = 4‘ [ = e
HWAINUHUHUET WAINUBATHUYS]

. At
(10N

645.7176
652.6061
696.9054
646.3375
732.2912
739.3883
768.5126
775.9879
784.3025
806.1508
846.1932
852,6438
877.9946
884.1891
909.5156
915.3105
972.6350
979.4629
1020.5886
1026.3825
1095.7842
1072.6222
1112.4904
1118.8991
1158.5717
1164.8314
1172.8889
1559.4707
1581.2305
1636.515
1640.2876
1766.6176
1801.7538

AotiINADOU

8.73
8.70
8.71
8.69
8.72
8.70
8.73
8.72
8.71
8.67
8.63
8.61
8.61
8.58
8.58
8.55
8.53
8.52
8.50
8.48
8.43
8.45
8.43
8.41
8.40
8.38
8.38
7.92
7.91
7.87
7.85
7.61
7.57

PH 424 (H)
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Microscopic  Cross

Macroscopic Cross

Atomic Element Atomic Density, Nuclei per Section. barns Section, em™t
No. or or g/cm‘ un,|t \4/»(;4' I3
Compound Mol. Wt. X 10 v o % z,
1 H 1.008 8.0s 5.32 1,000 0.33 38 1.7 0.002
H:0 18.016 1 0.0335" 0.948 0.66 103 0.022 3.45
D:0 20.030 1.10 0.0331b 0.570 0.001 13.6 3.3” 0.449
2 He 4.003 17 .82 2.6’ 0.425 0.007 0.8 0.02’ 2.1
3 Li 6.940 0.634 0.0463 0.268 71 1.4 3.29 0.065
4 Be 9.013 1.85 0.1236 0.209 0.010 7.0 124» 0.865
BeQ 25.02 3.025 007280 0.173 0.010 6.8 53" 0.501
5 B 10.82 2.45 0.1364 0.171 755 4 103 0.346
6 C 12.011 1.60 0.0803 0.158 0.004 4.8 32’ 0.385
7 N 14.008 0.0013 5.3 0.136 1.88 10 9.9’ 502
8 0 16.000 0.0014 5.3 0.120 20’ 4.2 0.000 21
9 F 19.00 0.0017 53 0.102 0.01 3.9 0.05 20
10 Ne 20.183 0.0009 2.6' 0.0968 12.8 2.4 7.3 6.2"
11 Na 22.991 0.971 0.0254 0.0845 0.525 4 0.013 0.102
12 Mg 24.32 1.74 0.0431 0.0811 0.069 3.6 0.003 0.155
13 Al 26.98 2.699 0.0802 0.0723 0.241 1.4 0.015 0.084
14 Si 28.09 2.42 0.0522 0.0698 0.16 1.7 0.008 0.089
15 P 30.975 1.83 0.0354 0.0632 0.20 5 0.007 0.177
16 8 32.066 2.07 0.0389 0.0612 0.52 1.1 0.020 0.043
17 cl 35.457 0.0032 5.3 0.0561 33.8 16 0.003 80»
18 Ar 39.944 0.0018 2.6' 0.0492 0.66 1.5 1.7 3.9
19 li 39.100 0.87 0.0134 0.0504 2.07 1.5 0.028 0.020
20 Ca 40.08 1.55 0.0233 0.0492 0.44 3.0 0.010 0.070
21 Se 44.96 2.5 0.0335 0.0438 24 24 0.804 0.804
22 Ti 47.90 45 0.0566 0.0411 58 4 0.328 0.226
23 \Y; 50.95 5.96 0.0704 0.0387 5 5 0.352 0.352
24 Cr 52.01 7.1 0.0822 0.0385 3.1 3 0.255 0.247
25 Mn 54,94 7.2 0.0789 0.0359 13.2 2.3 1.04 0.181
26 Fe 55.85 7.86 0.0848 0.0353 2.62 11 0.222 0.933
27 co 58.94 8.9 0.0190 0.0335 38 7 3 46 0.637
28 Ni 58.71 8.90 0.0913 0.0335 4.6 17.5 0.420 1.60




VLE

¥i¥ Hd

(H)

Cu
Zn
Ga
Ge
As
Se

Br
Kr
Rb
Se

Zr
Nb

63.54
65.38
69.72
72.60
74.01
78.96
79.916
83.80
85.48
87.03
88.92
91.22
92.91
95.95

101.1
102.91
106.4
107.88
11241
11482
118.70
121.76
127.61
126.91
131.30
132,91
137.36
138.92
140.13
140,92
144 .27
145
150.35
348.70
152
352.00

8.04
7.14

5.36
5.73

3.12
0.0037
1.53
2.54
5.51
6.4
84
10.2

12.2
12.5
12.16
10.5
8.65
7.28
6.5
6.69
6.24
493
0.0059
1.873
3.5
6.19
6.78
6.78
6.95

7.7

7.43
5.22
7.42

0.0848
0.0658
0.0511
0.0445
0.0461
0.0366
0.0235
2.6

0.0108
0.0175
0.0373
0.0423
0.0545
0.0640

0.0727
0.0732
0.0689
0.0586
0.0464
0.0382

0.0330 *

0.0331
0.0295
0.0234
2.7

0.0085 -

0.0154
0.0268
0.0292
0.0290
0.0260

0.0309
0.0128>
0.0207
0.0127%

0.0309
0.0304
0.0283
0.0271
0.0264
0.0251
0.0247
0.0236
0.0233
0.0226
0.0223
0.0218
0.0214
0.0207
0.0203
0.0197
0.0193
0.0187
0.0184
0.0178
0.0173
0.0167
0.0163
0.0155
0.0157
0.0152
0.0150
0.0145
0.0143
0.0142
0.0141
0.0138
0.0137
0.0133
0.076

0.0131
0.063

0.185
1.16
2.70

2.56
149

2450
191
0.625
5.7
4.7
7.0
35
28
1.2
8.9
0.73
113

5600
11,200
4300

22.6
30.2

0.326
0.072
0.143
0.109
0.198
0.450
0.157
81

0.008
0.021
0.049
0.008
0.063
0.173

0.186
10.9
0.551
3.69
114
7.30
0.021
0.189
0.139
0.164
95+
0.238
0.018
0.239
0.021
0.328
1.33

173
143
89.0
109

0.611
0.237
0.204
0.134
0.277
0.403
0.141
192
0.130
0.175
0.112
0.338
0.273
0.448

0.436
0.366
0.248
0.352
0.325
0.084
0.132
0.142
0.148
0.084
12+
0.170
0.123
0.403
0.263
0.116
0.464

0.155
0.289
0.166
0.383




{H) ¥<v Hd

GLT

. . B Microscopic Cross Macroscopic Cross
Atomic Element Atomie Density, Nuclei per Section, barns Section, em™}
No. or or g/oms Unit V 2‘1. t
Compound Mol. Wt. *X 10 . o 3. 3,

64 Gd 157.26 7.95 0.0305 0.0127 46,000 1403
65 Th 158.93 8.33 0.0316 0.0125 46 1.45
66 Dy 162.51 8.56 0.0317° 0.0122 950 100 30.1 317

Dy.0s 372,92 7.81 0.0126® 0.019 2200 214 27.7 2.7
67 Ho 164.94 8.76 0.0320 0.0121 65 2.08
68 Er 167.27 9.16 0.0330 0.0119 173 15 5.71 0.405
69 Tm 168.94 9.35 0.0333 0.0118 127 7 423 0.233
70 Yh 173.04 7.01 0.0244 0.0115 37 12 0.503 0.293
71 Lu 174.99 9.74 0.0335 0.0114 112 3.75
72 nf 178.5 13.3 0.0449 0.0112 105 8 4.71 0.359
73 Ta 180.95 16.6 0.0553 0.0110 21 5 1.16 0.277
74 w 183.86 193 0.0632 0.0108 19.2 5 1.21 0.316
75 Re 186.22 20.53 0.0664 0.0107 86 14 5.7 0.930
76 Os 190.2 22.48 0.0712 0.0105 153 11 1.09 0.783
77 Ir 192.2 22.42 0.0703 0.0104 440 309
78 Pt 195.09 21.37 0.0660 0.0102 88 10 0.581 0.660
79 Au 197 19.32 0.0591 0.0101 98.8 9.3 5.79 0.550
80 Hg 200.61 13.55 0.0407 0.0099 380 20 155 0.814
8t Ti 204.39 11.85 0.0349 0.0098 3.4 14 0.119 0.489
82 Pb 207.21 11.35 0.0330 0.0096 0.170 11 0.006 0.363
83 Bi 209 9.747 0.0281 0.0095 0.034 9 0.001 0.253
84 Po 210 9.24 0.0265 0.0095
85 At 211 0.0094
86 Rn 222 0.00497 2.6 0.0090 0.7
87 Fr 223 0.0089
88 Ra 226.05 3 0.0133 0.0088 20 0.266
89 Ac 227 0.0088 510
90 Th 232.05 11.3 0.0293 0.0086 7.56 12.6 0.222 0.369
91 Pa 231 15.4 0.0402 0.0086 200 8.04
92 U 238.07 189 0.04783 0.0084 7.68 8.3 0.367 0.397

U0, 270.07 10 0.0223b 0.036 7.7 16.7 0.17 0.372
93 Np 237 ‘ 0.0084 170
94 Pu 239 19.7 0.0497 0.0083 1029 9.6 51.1 0.478

* Value has been multiplied by 105,

b Molecules/ci?
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Neutron

Hydrogen

Hel 1um

Lithium

Beryllium

Horon

Carbon

Nitrogen

Nxygen

Fluorine

Neon

PH 424 (H)

Nuclide

Per Cent
Abundance

90.5844-09.9867
0.0133-0.0156

1.3 X 107* (atm}
1.7 X 107 % (well)
~100

T.42
92 8N

13.61

80 .39

98 . 803
i.107

90,634
0.366

100

90 92
0257
§.82

Nuclidie
Mass Spin
1. D0R6854 V/2
1.0078252 1/2
2.0141022 1
3.01 60494 1/2
3 0160209 1/2
+.0026030 0
§.01890 0
6.015126 ]
7.018005 3/2
K Q22488
9. 028
7.018931
&.005308
9.012184 3/2
10.013535
11.02168
8 024812
10.012939 3
11, 6093051 3/2
12.014353
13.017779
10.01683
11.01t433 3/2
2. 000000 0
13.003354 172
14, 0032419 0
15 010600
16.01470
12, 01471
13 005739 1/2
14.0030744 1
15.000108 1/2
16. 00608
17 00845
14008597
15.003072 1/2
15.0040149 0
16.990133 5/2
17.9991598 0
19 003577
20 00407
17 2088
18000950
18.998405 i/2
19, 999985 '
20. 99907
1800572
19 001892
199924404 0
20993849 3/%
21 991388 0
22, 094475
2355360

TABLE OF NUCLIDEB

Half-life

12.8m

12,26y

0.82x

0.84x
D17«

53.64d
1078 -

2.5 X 10%
13,6

078
£.0200
~0.035=
19.1x

20.4m

5720v
248
0.74x
0.05ix
10.0m
7.3Rx

4.14x

72
2.0m

29 4%

13.62

L10m

11.5s
4.32

1.55
17r

38s

3.4m

Decay Modes,

Radiations, Energies

870782

B~ 0.01R6

£ 351

B 13; 2a
B ~8;n; 2

RC; ¥ 0477
20 0047

8~ 0.555
A7 115,93

gt 13.7; 2a

B713.37; (&0, v)
5

g 2.1;v0.72
gt 098

8~ 0.155
87 4.51, 9.82; v §.30
Fm

A% 18.6; (3a)
8*1.19

g 4.26, 10.4, 3.3; v 6.3
(others)
g='9.7;n 0.9

atiss; T2l
gt

4~ 3.5, 460; v 0.20(m),
1.37
B 260y 1.06

BT 1.15
87 0.649

A 541;v1.63
£ 6.1, 4.4, 5.8; v 0.35,1.39

873.2; (v)
Bt 2.24

57 4.38, 3.95, v 0.438
(others)
87 1.88; v 0.472 (m), {0.878)

179



Sodium

Magnesium

Aluminium

Silicon

Nuclide

11 Na™
N&"
Na¥?
Na®
Nl“
Nat=
Nat®
Nl“

jAl"

A]!S
A2

Alzhl
All'f
A.[“
Al
Al 0

1681
si”
Si!l
S
]j%@
Si"
S

Phosphorus sP®*
P!Q

Sulfur

Chlorine

180

plo
P-Il
p3
PIJ
Pll

108
]
Sl!
84
]84
g
gie
sl?
gl

1CI¥?

ci
Cll(
Q3

C)It
(oLl
felbd
Cl“

fo bl

TABLE OF NUCLIDES

Per Cent
Abundance

78.70
1013
17

95.0
0.76(
4.22

0.014

75 53

24 47

Nuelidie
Mass

20. 0089
20.99764
21994435
22 989773
23 090667

24.9899
25.9917

22 09414

23 . OR5045
24 985840
25982591
26.084345

27 OK3IKK

24 0001

2499041
25 9RAJ00

26981535
27 .98190K
28.98044
29 9812

25.9923

26 98670
27.976927
28 976491
26.973761
30.975349
31.97402

27.9917

28 98182
29.97832
30.973763
31.973908

33.6733

20 9847
30.97960
31.972024
32,971460
33.967864
34.969034
35. 96709
36.9710
37.97T12

31.9860

32.97745
33 97378

34.968854
36.96831
36. 965896
37.96800

Spin

Q
5/2
0

5/2

0
1/2

1/2

3/2

3/2

Half-life

-

.38«
22
2.58y
15.0h
0.02«
6Us
1.0«

3.92
12+

95

21.3h

T35
74 X

H.4n
23m
6.6m
3.3x

2.1x
4.28

2.62h
710y

0.28~
4.3x
2.50m
t4.3d
12.4x

1.4y
2.6

87d

51m
2.87h

0.31%
2.6x
1.6x
32.4m
3.0 X

37.3m

100y

108y

Decay Modes,

Radiations, Energies

ﬂ+; a > 2
8* 2515 (v)
8t 0.544; 1KC; v 1.274

87 1.39; v 1.36%, 2.754

11" 0.472; 87 ~6

B 3.8, 2.8; v 0.98, 0.5%, 0.40
BT 6.7y 1.82

8% v 0.074, 0.59
87 3.00, (2.64); (v 0.44)

BT 1.75, 1.59; ¥ 0.34, 1 015
(others)

BT 0.46; v 0.042, 1.35, 0.40,
0.95

ST HT, 4.5,y 139, 2.73, 4.22
(othery)

87 3.24; (v)

BT 1.18; (BC); v 1.83
{others)

8% 3.21

8287 1.78
B 25, 1.3; v 1.28, 2.43
B 5.05; v 2.26, 3.52

g 3.76, 2.94; ¥ 0.82
Bt 3.85; (v)

37 148 (v)
A7 ~0.1

8% 10.8, others; v 1.8-7.6
8% 3.95; (1)
8 3.24; ()

87171
87024
B75.1,30;v2.1

Bt 4.30, 4.98; v 0.68
8% 4.39; (v)

870167

871.6,4.8;v8.1
8 1.1;y1.88

8Y905,582; 722 48
(others)

B* 4.5, (v)

8t 4.4

B 2.41,1.24; IT ve™ 0.145;
¥ 2.14, 3.32, 1,16

B 0.714; (EC); (81
87 4B, 1.1, 2975y 210,

1.60
IT v0.66

PH 424 (H)



Nuclide

Ce

Cci°

Argon 1A
AI‘"
Ar?T
ArY®
Ar?®

Potassium ,KY
K42
K.le
K
KGO
K“
K
Kla

Calcium 2oCa¥

Scandium 2:8c4?

Scl!ﬂ
Sc"
St

St
Scbu
Redom

Titanium 1 TiY
Ti“

Ti L1
Ty -
T8¢
Ti¥?
Ti“
Ti*?
Ti%
Tidt
Tii!

PH 424 (H)

Per Cent
Abundance

0 337
0.083

99 . 600

93 .10
0.011R8
6.88

96.97
0.84
0.145
2.06
0.0033

0.185

100

BN
poeRs

Nuclidice

Mass

18

ki

34

35

3

37
38

40.
.96304

41

38.

3%

39.

40
41
42

43.

43
. 955910
45.
45.
46.
47.

48
49.

42.
43,

4.

45.
46.
47.
48.
49.
50.

96800

9704

07528
967548
966772
962725
96432
962384
96451

97336
96909
963714
961835
96242
66073

9620

.9758
.97071

862589

96228
. 958628
958750

955490

. 956189
95369

95451

. 95236

95566

97758

. 86925
96551
.96623
.86116
95041

95970

05517
95532
95240
85223

85002
8516

96850
98057

95813 |

952833
95178
947648
947867
D44789
94082

Spin

0
3/2

7/2
2

6

7/2

4

7/2

5/2

/2

TABLE OF NUCLIDES

Half-life
sbm

1.4m

1.84s
35.04
270y

1.83h
34y

1.2s
7.7m
0.95s
1.27 x 10%

12.36h
22.4h

22m
34m

0.66s
0.88s

1.1 x 10%

165d
4.5d
8.8m

0.23
0.55s
0.68s
82s
3.9h
3.9h

2.44d
84d

3.44d
1.83d

57m
1.8m
0.35

0.8s
~50y

3.08h
0.006s

5.9m
12m

Decay Modes,

Radiations, Energies

g 1.91 (others); v 1.27,
0.25, 1.52

g ~3.2. ~T.5;v 146, 2.75,
8.0

a1 4.95; (v)
EC
B (0.565

AT 1.20; vy 1.26
g

BT 5.1
8t 268; v 2.16
A% 5.0

87 1.32; EC; v 1.46; (8%)

8~ 3.55, 1.98; v 1.52

87 0.83 (others); ¥ 0.619,
0.374 (others}

£72.63, 4.9; v 1.16, others

5

gt v 35
g* 5.5

EC

4~ 0.255
B 1.94, 0.66; v 1.31 (others)
£~*.95, 0.89; v 3.10, 4.05

Bt 9.2;v375

gt 5.6

At 5.4

gt 2.87; v 0.44, 1.23,1.52

gt 1.8, 0.82; EC; ¥ 037

A+ 1.47; v 1.18 (others);
(EC)

ITye™ 027, (EC; v)

£ 0.357; v 1.119, 0.887

IT ye™ 0.142

A~ 0.44, 0.60; ¥ 0.160

A 0.65; v 1.04, 1.31, 0.89,
(0.18)

2.0 (v)

8™ ~3.5; v 117, 159, 0.51

IT vy 0.268

pts58

EC (to 3.9h 8¢*%); ¥ 0.068,
0.078

8%1.02; EC; (v}

IT 0.28

£~ 2.14; v 0.32 (others)

-

i81.



Vanadlum

Chromium

Ianganes

shalt

182

=

Nuclide

1V
Vi
v‘l

Vi
Ve
v
vz
yis
v

3 101'“,
Cr
Cr"

Crt
crll
Crht
crll
Cr¥t
Crt®
Cl.ll

1Mt
Mp%
Ma¥!
Mot

Mn?s

Mnté
Mnbt
Mnli
Mntt

Mad?

1 .Fe“
Feb3

Febt
Fe®*
Febt
Fed?
Fe't
Feb?

Fet
Fe (38

2:Cob
Collﬂ
Coﬁb
Cob®
CO"
Cob®
CD‘.'
CD“

Colom

TABLE OF NUCLIDES

Per Cent
Abundance

4.31

po
B&=

100

5.82
91.68

2.19
0.33

100

" Nuclidic

Mags

45.96023
16.95480
47.95226

48. 94852
49. 947185
60, 943978
5194480
52.94337

47.9538
48.95127

49. 948051
50.044786
51.940514
52.940651
53.938879
54.0411

55.6406

49,9640

50.94820
51.94556

51.94597

52.94129
53. 04036
54 . 9380564
55.93801

568.9383

5194812
52.04558

53.93962
54.938302
55.93493
56.93539
57.93327
1 58. 93487

53.9484

54.94202
55.93087
56.93629

57.935676
57.93578
58933189
59.93381
59. 93387
60.93243
61.93305

Spin

/2
8
7/2

7/2

3/2

7/2 .
3

5/2
3

1/2

7/2
7/2

7/2
5

Half-life

0.48
3lm
18.td

330d
8 X 10%%y

3.77Tm
2m
558
1.1s

23h
41.7m

3.5m
§5.9m

0.28s
2.0m
45m
5.7d

2im

~2 X 10%
280d

2.58h

1.7m
1.lm

8.3h

8.9m

2.80y

45d

~1 X 10%
6.0m

0.18s
1.5m
18h

71d
270d

71d
.0h

5.28y
10.6m
1.85h
13.9m
1.7m
1.4¢h

Decay Modes,

Radiations, Energies

8% 6.05

8% 1.89; ()

8% 0.69; EC; ¥ 1.31, 0.99
0.95, 2.23

EC

87 04; EC; ¥0.78, 1.5

87 2.6;v1.44
A~ 2.5; v 100, {1.29)
8 3.3;v0584,099, 2.2

g+
EC; v 0.116, 0.305 (m)

gt 1.54.1.30, 1.46; v
0.089, 0.063, 0.15; (EC)

EC; (v 0.32)

5 2.85
£~ 1.50; v 0.026, 0.083

st e.58

B v 0.66-1.45

At2.2; (v)

EC; 87 0.57; v 0.747, 0.93¢
1.434 (others)

B 2.63; v 1.43 (others?);
(IT 0.38)

EC

EC; v 0.835

B7 2.84;1.03, 0.7%; v 0.85,
1.81, 2.12 (others)

£~ 2.6;v90.12,013

B~; v0.36-2.8

g+ 0.80, EC (both to
Mn**™); 4 0.17

gt 28,24, 1.6;y038
(athers)

EC

£ 0.46,0.27; v 1.10, 1.29
(others)

87 0.14 (to Co*™); v 0.027

AT 2R; v0.29

gt1.34

Bt a5;v041,1.0,14

£% 1.50, 1.03; EC; v 0.94,
141, 0.48, (0.25)

EC; 6% 1.46; v 0.845, 1.24,
others 0.98-3.5

EC; v(e7) 0122, ¢ (v)
0.0144{m), (y 0.136)

EC; 8% 0.48; 4 0.81 (others)

T e (y) 0.025

§70.32; v 1.173, 1.333

IT e~ () 0.059; {87

57 1.22;, 40,07

8~ 2.88, 0.88; -y 1.17, others
sy

8y

PH 424 (H)



TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies

Co® 528 8 3.8

Co* 7.8m 8. v 0.66, 0.97, 1.34 (others)

Co**™ ' 2m ¥

Nickel  .Ni** 6.1d EC; v 0.184, 0.820, 0.755,
0.27, 0.48, 1.57 (others)

Ni#? 56 93976 37h EC; 8% 0.85 (others); v 1.37,
0.13. 1.90 (others)

Nis? 67 88 57 93534

Ni®® ¥58. 934344 8 x 10% EC

Ni%0 26.23 5893078

Ni#! 1.19 60.93105 3/2

Ni#t 3.66 6192835

Nis 6292067 92y 87 0.067

N;i® 1.08 6392796

Nif® 8463004 2.56h £~ 2.10,0.60, 1.01; v 1.46,

1.11, 0.37 (others}

Nité 85.92000 55h g~ 0.20

Copper  ,Cu®® 5794447 3.2¢ B17.48, 4.8,y 1.45,2.9

Cu®® 5803950 81a gt 3.7 (others); v 1.3, 0.87,
others

Cu®® 59 93738 2 24m at 2.00, 3.00, 3.9; (EC};

v 1.33, 1.78, 0.B5 (others)

Cuft 8093344 3/2 3.32h 81 1.22 (others); EC;

v 0.28, 0.66 (others)

Cu®? 61.93256 1 9.9m gt 2.91; (EC); (v)

Cu® 69.09 62.92959 3/2

Cu*! 63 92976 1 12.8h EC; §~ 0.573; 81 0.856;

(7 1.34)

Cu® 30.61 64.92779 3/2

Cu®® 6592887 5.1m - A7 2.63, (1.50); (v 1.04)

Cu® 86.92776 81h B 0.40, 0.48, 0.58; v 0.18,
0.092 (others)

Cu®® 32 £ 3.0; v 1.08-2.32

Z1inc 30Zn® 2im gt

Zo*! 609302 1.4Bm g% 4.38, 3.9 (cthers); v 0.48
others)

Zo® 61.93438 9.3h EC; 81 0.67; v 0.59, 0.042,
0.51 (others)

Zn® 62.93321 38m gt 2.34 {others); (EC);

(v 0.67, vthers)

Zn® 48 89 63920145 0

Zn** 8492023 5/2 2454 EC;y 1.11; (8% 0.33)

Zntt 27 .81 65.92605 6

Zn® 4.11 86.92715 5/%

Zn** 18.57 87.92486 0

Zn*® 68.92665 55m A7 0.90

Zn® 6892712 13.8h IT v(e ") 0.44

Zn"® 0.62 8992535

Zn™! 70 6280 2.4m A~ 2.8, 2.1 {others); ¥ 0.51
{others)

Zo"™ . 4.1h B~ 1.5; v 0.38, 0.49, 0.61

Zn'? 10h £ 0.30; v 0.14, (0.19)

Gallium ,Ga® 63.93674 2.6m gt 6.1, 2.8; v 0.98, 3.3, 0.80,
. 1.3, 2.2 (others)

Gatt 64.03273 15m gt 2.11,1.39, 2.24, 0.82; EC;
v 0.054(m), 0.115 (others
0.06-2.33)

Ga'* 65.93180 0 9.5h 8" 4.18 (others); EC; v 1.04,
275 (others)

Gat" 66 92822 3/2 78h EC; ye~ 0.093(m), v 0.184,

' 0.001, 0.296 {others)

Ga®® 67 92800 1 68m g% 189, EC; ()

Ca®® 80 .4 6892568 3/2

Ga’® 6992606 1 21lm B~ 1.8 (others); (v)

Ga™ 0.02¢ : . IToaS

PH 424 (H) , 183



TABLE OF NUCLIDES

Per Cent Nuclidie Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
Ga™ 39.¢ 70.92484 3/2 )
Ga™* ' 71.92603 3 14.1h 8~ 0.64, 0.96, 0.56, 1.51;
~ 0.835, 2.20 (others)
Ga'™ 0.04s T 0.10
Ga'? 72.9250 4.8h B 1.19 (to 0.53x Ge™™);
¥ 0.30
Ga™ 73.9212 8m 5~ 2.7, 1.1 (others); v 0.80,
2.35 (others)
Galt 2m 8 3.3; v 0.58 (others)
Ga™ 32 8~ ~8; v 0.57 (others)
Germanium Ge* 64.9378 1.5m §*3.7; (v0.67, L.T)
Ge®* 65.9348 27h &+ 1.3; EC; ¥ 0.046-0.7
Ge* 66.9320 19m 5* 3.2, 2.3, 1.6; v 0.170
(others)
Ge*? 67.920 280d EC
Ge® 68.92808 40h EC; 8% 1.22 (others); ¥ 1.12,
0.58, 0.88 {others)
Geo'® 20.52 069.02428 0
Ge! 70. 92500 1/2 14 EC
Ge™!™ 0.0208 1T 0.023; 4 0.17 (m)
Ge'* 27.43 71.92174 0
Ge* - 7.76 720234 9/2
Ge™™™ 0.53 IT ¢~y 0.054; ¢~ (v) 0.013
(my)
Ge* 36.54 73.921156 0
Ge'* 74.9228 82m £.1.19, 0.82; v 0.265, 0.20
(others)
Go't= 498 1T ¢~y 0.138
Ge™ 7.76 75.9214 [
Ge™ 76.9336 11.8h £~ 2.20, 138, 0.71; v 0.043~
2.32
Ge"™™ 5s £ 290, 27; 1T ve~ 0.160;
¥ 0.215
Ge'™ 77.9227 2.1h 8709y
Arsenic A% ~Tm at
At 68.9328 i5m 8% 2.9;v023
AT 60.9813 50m 8% 1.85,2.45; EC; ¥ 1.04,2.0
(others)
As?! 70.92725 86h EC; 6% 0.81; 7 0.17 {m}
As™ 71.9264 26h EG; B 2.50, 3.34, 1.84;
« 0.835 (others 0.63-3.7)
As™ 72.9238 76d EC (to 0.53s Ge’™)
As™ 73.62391 18d 8% 0.91, (1.51); 5~ 1.36,0.73;
EC; v9.50, 1.36,0.73,0.68
{othera)
AgTin fn IT 0.28
As™ 100 74.92158 3/2
AgTlm 0.017 IT 0.308, 0.035; v 0.280
As™ 7592242 2 26.8h £ 267, 241 (othens);
4 0.550 (others)
As™ 76. 92067 38.7h £~ 0.68; (v)
As™ 77.9218 flm 87 4.1, 14; v 0.615,0.70,
1.31 (othern)
AsT™ 8.5m IT v 0.30
As™* 78.9210 om 7 2.15 (others); ¥ 0.007
(others)
As 70.9230 15s 58.0,54; v 0.08, 1.84
(others)
As¥ 3% £33
A% 0.43s A
Selenium 80 70.9320 5m BT 34;v0.16
Be’? : 84d EC; v~ 0.046
Be™ 72.9267 7.1h #% 1.32; EC; v 0.350 (m);
¢~ 0,068 (m)
Be?tm 44m 8% 1.72; v 0.25, 0.0, 0.88
Be’t 0.87 73.9224 0

184 PH 424 (1)



Per Cent
Nuclide Abundance

g'ﬂl

Se’t 9 02
Se’7 7.58
Se”"'

Se’? 23.52

Se?? 49,82

L)
Sebt

e!ﬁ

o

Bromine ,Br'*
Br”

B’

Br7?

Br!Tn

Bri?

Br’? 50.54
Brn-n

Brao

Br!on

Br® 49 46
Br“

Br"

Br“

Briim

Br"
Br"
Rrd?

Br**
RBr?
Br*°

Krypton ,Kr™
Kru

Krit
KJ'.’T

Kt (}.354
KI"”

Kr?ln

Ko 2.27
K

Kr""‘

Kr®? 11.56
Kr# 11.55
Krah

Kr™ 58.90
K.I‘“

PH 424 (H)

Nuclidic
Mass Spin
74 92251 5/2
7591023 0
7691893 1/2
77 81735 0
78 91852 7/2
79.91651 0
80.91786
81 9167 o
52.9189
739289
74,9254
759242 1
76.92140 3/2
77 9211
78.91835 3/2
70 91854 1
5
8051834 3/2
81.91680 5
82 91520
83.91656
84 9154
86,9220
73 0333
76.92449
77.920368
7892009
79.91630
80.9166
81,9148 0
B2 91413 9/2
83 911504 o
34 91243 9/2

TABLE OF NUCLIDES ,

Half-life
120d

18.8s

6.5 X 10'y
3.8m

18m
57m

25m

89s

58h

4.2m
6.4m

4.8s
17.6m

4.5h
35.3h
2.4h
32m
6.0m
3.0
558
188
4.58
1.68
20m
5.8m
14.8h
1.2h
34.5h
558
2.1 X 10%y
138
1.6h

10.6y

Decay Modes,

Radiations, Energies

EC; v 0.265, 0.136, 0.25.
0.40, 0.122 (others)

IT ve~ 0.162

870186
IT e (v} 0.096

27 1.56 (others); (¥}
IT ¢ (v) 0.103

8~ 1.0, 1.8; v 0.23, 0.35,
1.85, 2.20

B~ 34, 15; v 1.01,2.02,
0.85, 0.35

87 (to 32m Br®)

5

P

st 4.7:v0.64

EC; .8+ 1.7, others; y 0.29,
{0.62}

8% 2.1, 3.6 (others); EC;
v 0.56, 0.65, 1.22, 1.86
(others)

EC; (B%); v 0.25 (m), 0.52,
0.58, 0.30 (others)

1T ey 0.108

gt 2.5 1.9; (EC); vy 0.62

IT ye™ 0.21

8~ 2.02, 1.38;  0.62
{others); (EC, 8%}

IT e™(y) 0.048; ¢ 7y 6.038

87 0.44; 7 0.25-1.48

£~ 0.94 {to K}'""'); ~ 0.05

8~ 4.7, others; v 0.88, 1.90,
3.9 (others)

£ 1.0,08;v0.88,1.46,0.44
1.89

g~ 25

87 7.1, others; v 1.57, 2.76

B 2.6,80; v 5.4, others;
(n}

875 (n)

BT {n)

75 (n)

gtaa

EC; ¥ 0.039, 0.267, 0.316
(others)

a*1.67,1.86; EC; y 0.131,
0.149, 0.281, 0.665

EC; 8% 0.60; (y 0.045-0.83)
1T 0.127

EC
IT ye™ 0.1

IT ¢7(¥) 0.033; ¢ (¥) 0.009

(m)

A7 0.67; (v}

185



Nuclide

b

K¢
Kr?7

Kr4s
Kl’l‘
Krn

Kl'"
K
Hr®?
K!’“
Kr**
KI‘”

Rubidium «#Rb™
Rbld

Rb*

Rbl im
Rbo?

Rbllﬂ'

Rbll
Rb34¢

Rbnlm
Rh8%
Rb3¢
'Rbldm
Rb#
Rb38

Rb®

Rbl(n
Rb¥#
Rbﬂlm
Rb¥?
Rb*
Rb™

Strontium ssr®

186

TABLE OF NUCLIDES

Per Cent
Abundance

17.37

Nuclidie

Magss

85.91062

86.91337

87

79.

80

81

88
87

88

89

K4
B4

85
86

87
fals]
9

9142

8219
9190

1796

91435

91171

91118

90918
9112

9112

9144

91338
9129
9132

9093
908G

9058
9070
9073
909%

9105

Spin'

3/2

9/2

5/2

5/2

3/2

Half-life
4.5h

78m
2.8h
3.2m
33»

108
38
2.0s
1.48
1-2a
~18

24m
34s
4.Th

2m
1.3m

6.3h
83d
33d
20m

18.7d
1.0m
57 x 10°%
18m

15m

2.8m
t.7m
Edm
4.2y
5.24
2.9s

1.3h
2%m

25d
33h

51d
9.7h

2.7h
Rm

t3m
0.7m

Decay Modes,

Radiations, Energies

87 0.82; v 0.150; IT v{e™)
0.305

£73.8,1.3;¥0.40, 257,085
(others}

87 0.52,2.7; v 2.40, 0.19,
0.85, others

87 3.9,20;v0.21,045,0.60,
others

87 3.2, others; ¥ 0.12, 0.55,
1.13, 1.53 (others)

B~ 3.6, others; y

8%y 0.15,0.19; (EC)
A% 4.1,3.5; v 0.62; (EC)
EC; 8% 1.0,0.58, 0.33;
v 1.1,0.25, 045
At 14,1T 0085
g% 3.5, 3.5 4.2; (v 0.77,
1.40); (EC)
EC; 8% 0.80, 0.78, 0.67;
v 0.78, 0.62, 0.55, others
EC; v 0.53, 0.48, 0.046; [to
3¢ Sl
EC; 8% 0.80, 1.65; (87},
¥ 0.88 (others)
IT y(e7) 0.218; v 0.25, 0.47

87 178, (0.70); (v 1.08)

IT v 0.56

8027

8753, 33, v1.85 091
(others)

87 1.6, 3.9 (others); ¥ 1.05,
1.26, 0.66, 2.2, 2.6 {(others)

371.2-6.6;v0552

87 486,v01

8730y

s

3

5

EC; y 055

d+

EC

EC; 87 1.15;y0.39. 076,
others

EC; v 0.514 (othem)

IT ¢7 (v} 0.0075; y 0.225;
EC; Y 0.15

LT ye™ 0.33%; (K

A7 146, (v}
370
BT L.0%, 1,36, 2,67 % 1.0,

075 085, 141
870,55, 1.5; v 1 37 (uthers?
87 3.0-4.5; y 0,80, (18K,
others .18 3 0
o
s

PH 424 (H)



TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Hali-life Radiations, Energies
Sr? short 8-
Yttrium ,y® 10m gt 2
b 7.4m 8?
b s 40m A% 2.5, 3.5; KC; v 0.80, 0.98,
1.04 (others)
yoe R4.9184 5.0k A% 2.24, 2.01; EC; v 0.23
{others); [to Sr®**
Y8 B4 9164 2.7h A% 1.54; v 0.503 (others);
o QpBem)
Y RS 9I4R 14.6h RC; A% 1.32 (othem); v
0.18-3.3
yaem 49m IT e~ () 0.010; ¥ 0.210
Yo 86 8107 80h EC; v 0.483; (81)
YEm 14h 1T ve™ 0.381
yhe 879005 108d EC; v 1.84, 0.90; (6%)
Y 100 889054 1/2
Yo 188 1Ty (¢7) 0.92
Y RY 9067 2 84h B”2.27; ()
Yiom 3.2h IT y(¢™) 0.48; ¥ 0.20
b ad 90 9068 1/2 58d 87 1.54; (7)
YHm 50m IT y(e™) 0.551
Y 91 9085 3.6h B~ 3.8 (others); v 0.932
(others 0.07-2.4)
YR 92,0092 10h B~ 2.89; (v 0.27-2.4)
Y™ 93 9115 20m B 5.0;70.56-3.5
Y 1im ‘e
y 2.3m B~ 3.5;7 1.0, 0.7 (others}
e short g~
ZirCOn1Um o 17h EC; vy 0.24
2rt . £8.9145 1.6h gt 2.1: (), [to 14b Y*™]
2r%8 85d EC; v 0.384 (m)
Zet? 885085 79h EC; 8% 0.90 [to Y*™]
Zybom 4.2m 1T v(e7) 0.59; (EC; 8%)
(y 1.53)
Zr% 51.46 B9 . 9043
Zriom 0.83s IT 230
Zr?! 11.23 809052 5/2
7%t 17.11 91 9046 )
Zr# 92 9061 1 X 10% 8~ 0.063, 0.034
Zrh 17.40 93 9061
T 84 9079 65d £70.38, 0.40 (others); ¥0.72,
0.76
Zret 2.80 95 908
zr® 969107 ©1Th 87 1.61, (0.45) [to Nb*™™);
: )
Zr® im '
Niobium N 88,9126 1.9h gt 2.9
Nblem 0.8h +
Nb#* 80.9108 14.6h EC, #* 1.50, (0.85); v 0.133-
2.3
N, 248 IT ye™ 0.12
Nb ™, 0.01s IT v 0.25 [to Nb*™™)
Nb?®! 80.9070 long EC
Nbtim 62d IT ¢™ {7} 0.104; (EC; ¥)
Nb*? %1.9068 10.1d EC; 7 0.83 (others); (87)
Npo*=™ ~107y
Nb¥? 100 92 9060 0/2
Npt- 37y IT ¢ (y) 0.029
Nb* 93.9070 2.0 X 10%y B 0.50; v 0.7¢, 0.87
Np#m 6.6m IT e~ (y) 0.042; (87 v}
Nb% 946087 35.1d 8 0.16;v077
Npeem 90h IT e {v) 0.235
Nbbe 95.9079 24h 8~ 0.69; y 0.77, 0.56, 1.18,
others -
NB¥ 96.9078 72m B~ 1.27; v 0.67, (1.02)
Nb#™ 60s IT (") 0.75

PH 424 (H) 187



Nuclide

Nb¥®

Nb*
N
Nblﬂll
Nb™

Molybdenum ,Moe®
Moﬂ
Moll-

MO”
Mo "
Mo”'
MO“
uoil
Mo®
Mo"
Mo"
Mo®

Moloe
Mol.l

uolol
Mgl
Mo'**
Mol.ﬂl
Technet ium gTe"
Tﬂ”

Tt

Te™
To*=

To*
Tt

Te

Tt
Te*
Teb™e
Tcll
Tt
Tetm

Tolo®
Tc""

Telo2
Teloz

Teltd

Tglos
Tei0s

Ruthenium Ru™
Ruil
Rll"

Ru®*
Ru?

Ru'

188

TABLE OF NUCLIDES

Per Cent
Abundance

Nueclidic
Mass

€8 zssBE8ESS
ES SEREER333

[

92.9090

93,9004

04.9075
95.9077

86. 9059
97.907

0R. 8064
99. 9066
100. 9059

101.9081

94. 9090
95.90759

Spin  Half-life

5/2
5/2

/2

5lm
2.5m
10e
12m
1.0m

6h
15.5m

14.6m

11.5m

18m
7.Mm

~5Tm
1.65h

2.6d

Decay Modes,

Radiations, Energies

8 286,3.5;v0.78,072
(others 0.3-2.7)
B 3.2;40.10,028

A 3.1,3.5;v0.563,0.02
[

EC; 8% 1.2 [t0-0.01s Nb™~)

gt 3.3 [to NbYY

IT v(e7) 0.65; 8+ 2.5, 2.8; v
1.2, 1.5; (EC) [to Nh*™]

EC
IT ys™ 0.264; v 0.684, 1 48

£~ 1.23, 0.45 [to Tc"™}; ¥
0,740, 0.181 () (others)

8~ 3.3, others; v 0.19, 1.02,
2.08, others

[

I

[

I

FF41; v 1.84, 079, 0.3,
0.135, others

EC; % 0,82; v 1.35, 148
{others); [to Mo™)

AT e~ 0.39; EC [to Mo*™); &
27

EC; (8%); ¥ 0.87, 0.70, 0.88

8% 2.5; EC; v 0.87, 1.85
(others); IT

EC; v 0.77 (others)

EC; v 0.204, 0.584, 0.84
(others); (3%; IT 0.04)
EC; v 0.77,0.84, 0.81, 1.12

(others)
IT ¢ (7} 0.034; (8%; v)
EC

IT ¢"y 0.087

£ 0.30;  0.77, 0.67

020

T ¢~ (y) 0.0021; v 0.140;
(v 0.142)

8~ 3.4 (others); (v)

A7 1.3, (1.1); ¥ 0.307 (otherr
0.13-0.94)

a4

67 2;v047,0.88, 1,07, 1.77,
1.8 -

8720, 2.2; v0.135, 0.215,
0.35

F1.8-53;v0.3647

BT 35 v011

a+

EG; 8% 1.2; 7 0.34, i 4, 0.64,
0.15; [to 20h Fc*)

EC; v 0.218 (others); [to
1-‘,01']
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TABLE OF NUCLIDESR

Per Cent Nuclidie Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
Ru®® 12.72 9890503 3/2
Rul® 12.62 9990421
Ru!® 1r.07 100. 80557 5/2
Rul0? 31.61 101, 90434
Ru!lo? 102 9063 40t 8~ 0.21 (othera); v 0.468
{others 0.06-0.81); {ta
Rh 1om,
Rul™ 18.58 103 90543
Rui® 104 00768 4.44h 87 1.15, 1.08 {others); ¥
0.73, 0.48, 0.67, 0.32
(others)
Ru!% 105.90733 1.0y £~ 0.040; [to 306 Rh "%
Ru!® 4.2m A~ 4.8,y 0.185, 0.37, 0.48,
' 0.88 (others)
Rulo® 4.6m 7 1.3; 70186
Rhodium ,Rh* ~lim
RAY 35m 8t 2.1:v0.19, 0.28, 0.42
Rh" 97:910 87m A7 25;v0.485
Rh% 9890818 16d EC; r 0.35, 0.000, 0.18, 0.53
(others); (8%)
Rh* 4.7h EC; v 0.33, 0.681 (other);
2y
Ryl 99.00812 2th EC; v 0.54, 2.38, 0.82, 1.58,
- others; (%)
Rh1o ~Ty EC; 4 0.185,0.125
Rh0= . 4.5d EC: v 0.31 (others);
(IT 0.15)
Rh'* 101. 9088 210d EC; 8 1.15; 8% 1.28;
0.475 (others)
Rh10m ~2.5y EC; vy
Rh!o 100 102. 90551 1/2
Rplom 5Tm IT e (%) 0.040
Rh'® 103.9080 42q B 24; (1)
Rh104m 4.4m IT e () 0.077; v¢— 0.081;
(v; 87)
Rp106 T 10490567 36h A7 0.56, 0.25; v 0.32 (others}
Rh106m 308 IT e v 0.130
Rh?¢ 105.90728 308 B~ 3.54 (others)’ v 0.513,
0.624 (others)
Rhioms 2.2h A~ 0.78, 0.95, 1.18, 1.62; ¥
0.513, others 0.22-1.22
Rh!97 106 9067 22m B 1.2; ¥ 0.307, 0.365
(others}
Rh10® 17s 8~ 4.0; v 0.43, 0.62 (others)
Rh19? ~308 ;v 032 049
Rhloew 50 IT 611
Rh110 ~38 g
Palladiumprd® 17m EC
pd* 989124 22m g% 2.0; EC; v 0.14, 0.42,
0.87,0.28
Pgtoe 4.1d EC; v 0.081
pdt* 8.5h EC; v 0.29, 0.50 (others);
1:2]
pdio? 0.68 101 . 90562
Pd®? 10290611 174 EC; v 0.053 (others)
Pgios 10.97 103. 90398
Pdior 2223 104 0507 5/2
Pgloe 27.33 105.90348
Pa:%7 106.90612 7 X 10% £~ 0.035 [to stable Ag™Y)
) el 26 IT ye™ 0.22
paim 26.71 10790388
Pd!oe 108.90595 13.6h £71.03 [to Ag'™™); (v)
3 47m IT ye~ 0.18
Pdi® 11.8t 10990518 .
pdi 110.90786 22m 87 213 [to Ag¥*™); ()
pdliim 5.5h ITe v 01767 ; (v 1.69)
pq'? 111.9076 21h B 0.28; ¢y 0.01R
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TABLE OF NUCLIDES

Per Cent Nuclidie Decay Modes,
Nuclide. Abundance Mass Spin  Half-life Radiations, Energies
Pdi i.4m 8
P 24m a8
Ppqlis 45a 8
Srlver gages 13m A 2.2: v 0.56,0.72 (others)
102 102.9078 772 L1k EC; 8% 1.2; 7 0.15, 0.1
Aglosm 5.7s IT e~y 0.135
Agl™ 103.90857 5 67m EC; 8% 0.99; v 0.56, 0.77,
0.04, others
104m 2 20m g+ 2.70; v 0.56; IT 0.02; EC
Agl® 1049088 1/2 40d EC; v 0.35, 0.28, others
0.064-1.00
Agl®® 1069067 1 24m 8% 1.85, (1.45); ¥ 0.51,
others 0.21-1.8; EC;
@)
Agltie 8 B.3d EC; v 0.51, others 0.22—
2.63
Ag!% 51.35 106. 90508 1/2
Aglom s IT 6™ (y) 0.008
108 107. 90594 2dm 8 1.85; (EC; v; 5
Aglow >By EC; v 0.72, 0.62, 0.43; (IT
0.031; v 0,081)
Ag!® 48.85 10890475 1/2
Agio 418 ET ¢~ (v) 0.088
Aglt 100. 90609 s 5287, (2.21); (1)
Agliom 6 2634 B~ 0.085, 0.53; vy 0.44-2.48;
{IT 0.1186)
Ag™ 110.905631 1/2 7.5d 8 1.05; {v)
Agtlim 12m T 0.085
Aglin 111.9071 2 3.3h 8™ 4.0, 3.4 (others); y 0.62
’ {others)
Ag 1129065 1/2 53h 87 2.0; (v 0.12-1.18)
Aglt= 1.2m IT; 87 ;+0.14-0.70
Agitt 113.9085 Ba ‘8 4.6; v 0.57
1 14em 2]]1 . H—
Ag!® 114.9087 2im 829;(7)
-Agllh s ﬂ“lto 2.3d Cdlll}
Aghts ‘ 2.5m £ 8.0;v052,070
Aglt? Llm 6
Cadmium Cds 10m B*; v 0.22, 0.62, 0.85
Cqloe 57m EC; v 0.084 (others)
Cdms B5m 8% 0.80, 1.69; v 0.025-2.3
cdree 1.22 105. 90648
cder 106. 90661 5/2 6.7h EC [to Ag'™]; (v 0.85; 87)
cdqlos 0.87 10790418
cqree 108, 90492 5/2 470d EC [to Agl®™]
c4ir 12.39 109. 90300
Cdtt 12.75 110.90418 1/2
Cditim 49m IT ¢y 0.150; -y 0.247 (m)
Ccqit 24.07 111.90275
cqis 12.28 112.90440 1/2
Cdlim 112. 9040 4y A~ 0.58; (IT)
Cqre 28.86 113.90336
Cqus 114.90542 2.3d £ 1.11, 0.59; v 0.538, 0.490
(others) [to In'i%=]
Cdlim 11/2 43d £ 1.63 (others); {v); [to
hnll
cqiie 7.58 115.90476
cdu? 116.9074 S0m £ 1.8,2.3; v 0.425; [to
1.0h [n!i7=)
e L 116.9074 2.9h £1.0; y027-22
Cqe : 50m £ 0.8; [to 5a In'19)
cqtie 2.7m §7; [to 2.3m In'Y
Cd'w : 11lm £~ 3.5; [to 18m Inl1™m|
Tndium o' 5.3m ‘ B14.9,277;40.63,0.86, 1.68,
N : 0.99 (others)
In'® 0m 8% ~2;vy022
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PH 424

Per Cent
Nueclide Abundance

b8
108m

In
In

lnmv

IDIBM

Intt®
Inllom

Inlll
Inittm

Int!®

Inlits,

Inllh,

In' 4.28
Inllm

Inlll

Ipltim,

[nl14m,

In't® 95.72
In"‘"‘

In'1®
Tnli6m,

lnllh.
ni¥7

[n“'hn

Inll!
Inllsm

Inti*
[nlmm

Ini2®
Inuon-

lnlh
In‘"
lnl.iz
ln'"
Int2®
Inlﬂ

msnlna
Spled

Snllo
gplld
8ni1 0.96
Spitd

gplim

Snll¢ 0.66
8n!1® 0.35
8ol 14.30
Sn!1? 7.61
gpllim
Sn'* 24.
snllo 8

Snlemy

8n’® 32.85
Sa'®

Snlllm

Snlz 4.72
Sa!'¥

(H)

Nuclidie

Mass
107 9097

10890709

109 9072

110. 9055

111.90552

112.90411

113.90489

11490356

115. 9053

116. 90452

117.9063

118.9059

110. 9082
111 90481
112.90484

113 60276
114.90335
116.90174
116.980294

11740160
11890330
119, 90219
12090424

121.90343
122 90574

Spin

9/2

9/2

9/2
1/2

9/2
1/2

9/2

1/2

1/2

1/2

1/2

TABLE OF NUCLIDES

Half-life

57m
40m

4.3h

1.3m
66m
4.9h

2.82d
~10n
14m

2im
0.04r

1.73h
28

2.55
5 X 10My
4.5h
14
54m

2.25
38m
1.9h
88

4.4m

18m
3n
445
3
3.Im
7.58
10:
36s
3

fm
i8m

4.0h
35m

118d

14d
250d
7h

~28y

4lm

Decay Modes,

Radiations, Energies

EC; 8% 1.3; ¥ 0.15- 1.05

8% 3.50, 2.66; v 0.63, 0.84;
EC

10y 121, 0.63 (others);
8%

[T y(e™) 0.66

8% 2.25; 4 0.66 {others); BC

EC; y 0.94, 0.88, 0.66
(others)

EC; ¥ 0.173, 0.246

IT v 0.53

B8 0.66; EC; 87 1.82;
(v 0.62)

T 110155

ITG31

IT ve™ 0.393

5 1.98; (EC; 87 )

IT e y0.101;(EC; v)

ITO.15

57048

IT ve™ 0.336; (8 0.84)

8733, (»

87 1.00, 0.87, 0.60; v 1.27.
1.09, 0.41. 0.82, 2.09
(others)

IT ey 0.16; [to Inii®™y]

87 0.74; v 0.56, 0.16: [to
stable Sn''%

87 177,162, 1T 7y 0.31;
v 0.16 (others)

§4.2,30;y1.22

871.3,2.1;71.22,1.04, 0.69,
0.8, 0.45, 0.21

87 1.6;v0.82 (0.71)

B8 2.7, 1.8; v 0.91; (IT0.3)

8756

720,33, 4.0, 1.02, 1.18,
0.87, others

87y 0.84

837

8745,y L.14,1.00

87y 110

BT 4.6

BT 5.2, v 1.35 10K

EC

EC; 87 ~1.5, >2.5; v 0.34,
.12, 0,52, 0.89

EC; v 0.283; (to 66m In'*%
EC: 8t 1.5
EC; (v 0.255); [to 1.ah

Init3m]
[T ey 0.079

[l e~ (v} 0.159; v{e7) 0.161
PT e~ (y) 0.065; ¢ (v)'0.024
(mi)

g 038
B 042

87 1.26; v 0.15

191



Antimony

Tellurium

192

Nuclide

Bnm
Bpli
8n'®

Bpliem

8p'3
snlﬂ
Snltim
Snls

snlll
8n!"
Bn'¥®
snlll
Sn"]
Bnlll

“Shlll
8bH
SbIN
8h1ik
sblll

Bbllh
Bb!7
sblll

Byt
Bh1ism,
Shil?
Bh1%¢
Bhi¥

B
8pin

Sbilm,
-

ghs

8hiM

fhitem,

S,
Shiss

sbl)l
Shliem

g

Shiss
B!t
8hiM

8b 130
Bbisem
sblll
Sh"’
Bbiss
Bhise?

“TQH‘
Tellé
Te“‘

Tellt

TABLE OF NUCLIDES

Per Cent
Abundance

5.04

57.26

42.75

Nuclidie
Mass

123.90526
12490776

113,8087
114.0088
115.9070

116.9040
117.9080
118.90302
11990511
120. 90381

131 .90517

122.90421
123. 90505

12490526

126. 90600

115.0087
118.0087

Spin

572
2

7/2
3

1/2

Half-life

1284
9.5

8.7m

2 X 10%y
2.1h

4m

1.0h
8.8m
2.6m
3.4m
1.6h
2.2m

0.9m
Tm
3.4m

1B8m

2.8h
Bl
3.5m
0.0n
38h
18m
5.8d
2.74dd

4.2m

1.5m

2lm
27y

12.5d
10m

3.9d
8.6h
11m
4.6h
33m
Tm

Bm

2.4m
0.Bm

16m
2.5h

1.0h

Decay Modes,

Radiations, Energies

8142, (0.34); (v 1.98)

8 2.33 (utheny; (v 0.25-
1.97)

A~ 2.04 (othem); (v 0.33-1.4)

87 ; v 0.06, 0.087, 0.002

Ay 1,10, 082

87 0.80, 0.73; ¥ 0.50, 0.57,
0.072, 0.04
-

-
B

-

v

Bt 1.85,2.42

£t 2.7,4.0;v0.90, 1.30

KC; 8% 1.5; 4 6.50

KC; 8% 1.5, 2.3; v 1.30, 0.90,
222

KC; 87 1.45; 4 1.28, 0,90,
0.40, 0.14, 0.11, 2.23

EC; v 0.161; (81); |to stable
snll‘l]

EC; v 1.03, 1.32, 0.26, 0.040

(m)

87 2.80; EC; (v)

¥ 0.14, 0.30, 0.3%

EC;e7y 0.024 (m)

EC; 8*1.70; (v)

EC; ¥ 0.080 (m), 0.20, 1.04,
1LIR

P 1.40, 1.97; ¥ 0.504
(others); (EC; 8%)

I'T e~ (v) 0.028; 4 0.077 (my),
0.081 (m3)

A7 0.62, 2.31, 0.23; v 0.603,
1,69 (others 0.63-2.3)

IT e (y) 0.010; 8~ 1.19;
v 0.51, 0.85, 0.60

LT ¢ (v) 0.025

8~ 0.30,0.12, 0.62; v 0.035
0.67

87 1.8, others; v 0.20-0.90

87 1.8; v 0.415, 0.845, 0.696;
IT <0.03

#70.80,1.5,1.1,0.88; v 0.44,
0.77, 0.25 {othera)

8 1.0;v0.16-1.18

B~ 2.5,2.8; v 032, 0.75

8§ 1.87, others; v 0.58,
0.16, 0.31, 0.79

A7; v 0.19, 0.33, 0.82, 0.94

¥ 0.20, 0.82 (others)

5

a
-
-

EC; (8%); ¥ 0.004; [to 15m
8b1y)
EC; 8% 1.74; v 0.72 (athers)

PH 424 (H)



Nuclide

Tenl

Telli
Teilh

Teuo
Te!!!

Teltim

Te 122
Telli
Tpl3dm
Te 124

Te 126
Tetsm:

Te“'
Te! Led
Tplim
Te 1)
TCI”

Tellm

Teld?
Te 1n

Te 101w
Te 18
Teld®
Te 13

Teldt

Telds

R ' Iu'r
Todine jus
e

Illﬂ

I8

Jiat

Il’l

i

Ilu

im

i
Illl

i
1i¢

in

et

) Lo

 Raal

Illl
113

Pd 424 (1)

Per Cent
Abundance

0.08¢

18.71

31.79

100

Nueclidic -

Mass

118 90638

119 90402

121. 90305
122 90426

123.90281
12490444
125.90333
126.90521
12790449
12890657

129.90623
130.90857

131.90854

121 .9074
123.90622
12490460
125.90563

1268. 90447
127 90583

128.90498
129 . 90667

130.90812

131.90800

132 9075

133 90084

136.9147

Spin

1/2
11/2

1/2

1/2

§/2

7/2

TABLE OF NUCLIDES

Half-life

6.0d
16h
4.6d
17d

154d

1.2 X 101y

J04d

9.3h
1054

72m

1.2d

Tth
~2m
53m

42m
1.4m

10m
17m
19m
1.4h
2.1h
3.5m
13h
424

21h

53m

8.7h
B4n

107y

Decay Modes,

Radiations, Energies

EC; [to 3.5m 8b11¥™|

EC;'y 0.645, (1.76); ()

EC; v 0.153, 1.22, 0.271,
0.93, 1.10 (others)

EC; v 0.575, 0.508, 0.070;
@+

1T e (v) 0.082; ¥ 0.213;
(EC; )

EC
IT e () 0.088; ve~ 0.5150

IT ¢ (y) 0.309; ¢ {v) 0.035
(my)

87 0.70; {x)
IT e () 0.088; (7 v)

B 1.45, 0.99 (others);
v 0.027 (m), 0.47 (others)
IT e (y) 0.106; 5~

87 2.14, 1.68 (others);
¥ 0.148, 0.45 (others)

B~ 0.42, 0.57 (otherx);
ITe v 0.182;40.78, 0.84
1.14, aothers

§70.22; v 0.23,0.053

B ~24;y

£71.3, 2.4; v 0.31-0.97;
IT 0.334

8~ ~1.2;+0.20, 0.26, 0.17,
0.08

-

B*;EC; v

gt 4.0; EC

EC; 87 1.13; 4 0.21, others

g*3.1;EC

EC; v 0.159 (others)

EC; 8% 1.55, 2.15; v 0.603,
1.68, 0.65 {others)

EC; ¢ (y) 0.035 (m) [to
stable Te'*)

EC; £~ 0.87 (others); (8%);
~ 0.865, 0.388 (others)

A 2.12,1.68; v 0.45
(others); (EC)

87 0.15; ¢ () 0.038

A~ 0.60, 1.02; v 0.53, 0.67,
0.74, 042, 1.15

A7 0.60 {others); vy 0.364
{others)

£70.80,1.04,1.81,2.14
(others); y 0.673, 0.78,
others 0.24-2.7

87 1.22 (others); v 0.53
(others)

A7 2.41, 1.25, others;
v 0.85, 0.89 (others 0.14-
1.8)

8710, 1.405;vy0.14-20

842,66, 27,7.0;v1.32,
others 0.20-3.2
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TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuciide Abundance Mass Spin  Half-life Radiations, Energies
1 24x 81 v0.39; ()
i iy B7i(m) -
e 2 87 (r)
s Xel? 40m - 8% 2.77; EC; v 0.086, 0.08,
Xenon 0.13, 0.44
Xe'® 19h : EC; v 0.080, 0.148, 0.230
Xel® 1.8k EC; 8% 1.51; v 0.148, 0.178,
0.33
Xeltt 0.096 1239061
Ke'tt 18h EC; v 0.055, 0.075, 0.113,
10.188, 0.242 (otherx)
Xe!tim 55x I'F; v Q.111, 0075
Xe'?® 009 125 90417
Xe't 126. 9051 36.4d KC; v 0.203, 0.173, 0.37
- (others)
Xe!Tm 75u I'l'e”y0.175; v 0.125
Xe't 1.919 127 90353
Xe'® 26.44 12890478 1/2
Xe!Bm 3.0 IT ™ (y) 0.196; ¢~y 0.040
Xe!¥ 4.0% 120 90350
Xe!® 21 18 13090508 32
Xeidim 124 I'te (y)0.163
Xe't2 26 40 131 90416
Xel¥? 1320055 5.21d B70.34; 77 0.081 (m); ()
Keldim 2.3d IT e™y 0.233
Kl 10 44 133. 90539
Xe'¥ 134 9070 0.2h 87 0.91; 4 0.25 (others)
Xetdim 157m I'T ye™ 0.53
POt N.KT 185 90721
Xeld? 3.9m 8% 3.5, 0.2, 045
Xe'?s 17 B~ 2.4;70.42,0.51,1.78,2.01
Xe'V 41x 87 ~3.5 ~4.6; v 0.22, 8.30,
0.17, 0.40
Xelt® 16x a- ‘
Xeltt 1.78 -
Xe*? ~15 'S
Ke'¥ i 8-
xell( ]a‘ ﬂ_
Cesium 0Cs'® am ot
- Cal® 45m g% 2.05; EC; y 0.112
Ca!2 1259093 1.6m B 3.8; v 0.38, 0.4, EC
oal? 1269073 1/2 6.2h EC;: 0.406, 0.125 (othera);
(87)
Cs!® 127 90773 38m A1 2.80, 2.45; v 0.44
{others); EC
Cs'? 1/2 32h EC; v 0.37, 0.41 {others),
¢ (v) 0.040
Csloo 129.90872 1 30m EC; 8 1.97; (670)
Ca!™ 13090547 5/2 9.68d EC
Cst3 131.9061 2 6.48d EC; v 0.688 (othern);
(880
Ce'¥ 100 132.9051 7/2
Cg'# 133 9085 4 2.1y £~ 0.68, 0.084 (others); v
0.605, 0.80, 0.57 (others)
Cgi¥tm [ 2.90h IT e 0.128; ¢~ (y) 0.010;
87
Caldt 1349058 7/2 2.0 X 10% g o0.21
Cgl¥em 53m IT v(e™) 0.84; v 0.78
Ca'¥t 135 9071 5 12.9d 87 0.34, (0.66); ¥ 0.33, 1.07,
others 0.067-1.26
Cs'¥ 136 9088 7/2 30y 87 0.51, {1.18)
Co'i® 137 9102 2m A7 1.5-3.4; v 1.43, 1,01, 0.46,
. 2.21 (others)
Ce'?? 138.9132 9.5m # 4;v1.28,0.63
Csli t.lm A ;v081
Cglft 26e A
Cei*? ~1lm s
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TABLE OF NUCLIDES

Per Cent Nuclidie Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
Barium ,Ba'? 2m
Bal® 6.5m
Bal¥ 9%6m KC; v 0.225, 0.70
Ba'¥ 11m gt
Bai¥ 24d BC
Ba'® 2.1h EC; v 0.05-1.62
Ba'’* 2.6h EC; 8% 1.43; v
Bal™ 0.101 120. 00425
Ba'¥ 1164 EC; v 0.055-1.7
Ng!H= 14.6m IT e~ (v) 0.078; y(¢™) 0.107
Bal?? 0.097 131.9051
Ba'#? 132. 9056 7.2y £C; ¥ 0.355, 0.081, 0.302
(others)
Baliim 39h I'T ey 0.276; ¢ () 0.012
Ba'* 2.42 133.0043
Bal¥ 6.50 134, 9056 3/2
Ba!¥m: 29h I'T ¢y 0.268
But3ems 0.335 I'T?; v 0.80, 0.70
Ialis 7.81 135. 9044
Bal?? 11.32 136. 9056 3/2
By ™ 2.6m I't' ve™ 0.662
Ba** 71.66 137. 9050
Ba'¥ 1389086 82.0m 87 2.34, 2.17 (others); v
0.£65 (others)
Ba'¥ 1369105 12.8d £71.01,0.5 (others); ¥ 0.030,
0.54 (others)
Ba'¢ 140.9137 18m £~ 2.8 {others); v 0.19, 0.29,
0.35, 0.46, 0.64 (others)
Ba®? 1lm B ~4; ¥ 0,08-1.8
B‘lll 12! ﬁ"'
Lanthanum pla'® <im
Lal® 19m 8% v 0.26
La'¥ 3.8m
Lat 4.2m Bt v 028
Lal¥ 7m
La 9m ,8+; ¥ 0.36
Lal¥ 60m EC; 8% 1.43,1.94,0.70; ¥
0.11-0.88
Lalt 131.9103 4.5h gY ~3.8,v1.0-33
Lat¥s 1329080 4.0h EC;8"1.2;708
Lalt¢ 133.9083 8.5m EC; 8% 2.7, v 0.60
Lal¥ 1349067 19.8h EC; {7)
Lal* 135.9074 10m EC; 87 1.8; (v 0.83)
La'¥ 6 X 10% EC )
Lal3* 0.089 137 .9068 5 1.1 % 10ty EC; v 1.43; 8~ 0.20; 7 0.81
La'*® 98.911 1389061 7/2
Lalt® 139.9093 3 40.2h B 1.34, others 0.42-2.20; y
1.60, 0.49, 0.82, 0.33
(others)
La'#! 14¢.9108 3.8h B”2.4;(v)
Talit 92m B~ 4.0, others; v 0.83, 2.4,
others 0.87-3.4
la!¥ 1429157 14m 87 3.3, ¥ 0.20-285
Cerium suCe 10m EC; (8%; 1)
Ce'i? 4.2h 3
Ce!td 6.3h EC;8%13,v18
Ce'¥ ; 72h EC
Cett ‘ 22h EC; (§1);v0.28
Ce'3t 0.103 135.9071
Cel¥? 8.7k EC;e™(y) 0.010 (m); (v)
Cel¥™™ 34.5h IT 7 0.255; (EC; v)
Ce'3t 0.250 137.9057
Celitm 0.006s IT 0.30; v 1.04, 0.8¢
Ce'®* 1389063 140d EC; v 0.166 (m)
Celdtm 556 IT y(e™) 0.74
Ce't® 88.48 13990528
Cett? 140.90801 7/2 32.5d 87 0.44, 0.58; v 0.145
195
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Nuclide
Ce"’

C',In

Ceill

Celtt

C[‘- 148

Celﬂ

Coltt

Praseody- ar'*
\ )rllh
mium Jrpios
Prt¥?

lxrllﬂ

l)rlll
prite
et
Pz
])rlll
l)rlh
Pridé

Prllﬂ
Priv
Prit¢

) mNdlu.’
Neodymium Ngie
Nd1o
Ndlﬂ
Ndl“'"
Ndi2
N4
Ndl“
Ndun
Nd1
Nd'v
b;dl“
Nduv

N 10
Nd?18!

Pm*!
Pmlﬂm
Pm"?
Pmlll
Pm!#
pm]-li
Pm!4¢
pmui
Pmis

Promethium?®

Pmitte

Pmlli
Pmllﬂ

Pmis
Pmitt

Pmlil
P3¢

196

TABLE OF NUCLIDES

Per Cent
Abundance
107

27.11
12,17
23 .85
8.30
17.22

573

5.62

Nuclidie
Mass

141, 0000
142.91217

{43.91343

144 0162
145.9183

13K. 9085
139.90878
140.90739
141.90979
14291063
143.91310
144 9141
145 9172

14090032

141 90748
142. 90682
143 . 90900
144.9122
145.9127
148.91583

147.91685
148 0198

149.9207
1509242

140.9132

141 9128
142.9108

144.9123
145.9146
146.01486
147 91171

148.9181
149.9203

150.9216

Spin

5/2

7/2

3/2

7/2
/2

§/2

5/%

7/2

7/2

5/2

Decay Modes,
Half-life Radistions, Energies
~5 X 101y alb
33h 47 1.08, 1.8, others; ¥ 0.29,
0.057 (m), others 0.23~
1.10
284 £70.32, 0.19; ¥ 0.133
{nthor)
3.0m 520
14m A70.70; v 0.32, 0.22, 0.14,
0.11 (othens)
L.Im —
0.7m 8~
40m ¥ 0.72
22 At 2.5,y 0,04, 0,22, 0.30
1.th IC; 8% 2.0; v 017 (athers)
1.5h kC; gt 17
2.1k BC; 8% 1.4;9 0230, 0.80, .04
{others)
4.5h O 8T 1.0,y 1.3, 1.6
3.5m 1C; gt 2.4,y 1.2
19.2n 87 2.15; (v 1.57)
13.7d B~ 0.93
17.3m B~ 2.98; (v)
5.0h 87 1.80; v 0.07-1.15
25m £738,2.3; 7045, 148,073
{others)
12m 8~ ¥ 0.32, 0.58, 0.84, 0.92,
1.25
2m 67;v030
22m 8t 24;9
5.5h KC; 8%y 18
3.3d EC; v 0.11-0.50
2.5h EC; (8% 0.78); (v}
83s iT y{e™) 0.76
2.4 X 10ty « 1.83
i.1d B 0.81, 0.37; ¥ 0.08i {m),
0.53 {others)
1.8h 711, 1.5, 0.85; v 0.114,
0.210, 0.240, 0.112 (others)
12m A720,1.2,1.8; v 0.085-2.17
22m B¥ 2.6, EC; v 0.20
0.0022s 1T ye~ 0.43; v 0.19
308 av38,v 1.6
280d EC; vy 0.742
~400d EC; v 061,070, 0.48
18y EC; v0.072, (0.067)
1.9y EC; 8~ 0.78: y 0.75, 0.45
2.65y 87 0.225; (v)
5.4d 8 2.45,0.09, 1.9; y 0.55,
1.46, 0.91
43d 87 0.39, 0.49, 0.68; v 0.55,
0.63, 0.73, others; (IT)
53h B 1.07 (others); (v)
2.7h 87 2.3, 8.2; v 0.33, othem
0.41-3.08
28h £70.33-1.2; v 0.10, 0.34,
others 0.026~0.95
8m 87 2.2; v 0.12 {m), 0.24, ~1
5.5m 87 1.65; ¥ 0.125, 0.18
2.5m 8725

PH 424 (H)



Per Cent,
Nuclide Abundance
. g28m ¢
Samar ium Sm'i?

Sm '
Sm'H.lm
Sm' 309
Sm't?
Sm'“
SmiY? 14 97
Sm '8 1124
Sm'e? 13.83
Sm!'te 7 44
SmIS!
Sm! 26 72
Smle
Smle! 22 71
Sm]hs
Smm
Sm]b?

144°

Eurocpium uf}um

.Eu
EU“‘
Euli7
Eullﬂ
Eul‘P

Eulﬁo
Eulw
Eu'¥! 47 K2
Eu]s.’l

Eylom

Eu'#? 52.18
Eulbt

Eulbﬁ
Eulsl
Eulé?
EUIEE
Eulh(l
EUISU

Gd'"’
Gaie
Gd'¢?

Gadolinium®

Gd*
Gdl‘?

Gase
Gdqte!

Gd'*? 0.200
Gd1e3

Gd 18 2 t5
Gdtee 14 73
Gdret 20 47
GdtY? 15 68
Gd1s® 24 87

PH 424 (H) .

Nuclidic

Mass

142

i43
t44
145
i46
147
148
148

150.

151
152

153
1
155

146

152

153.

154
155
156

147

148.

149

151
152

163
154
155

156,
157.

9145

9116
9130
9129

01462

9146
0169
9170
9197
9195
9217

9220

9247
9257

v166

9 9196

9196
9215

3209
9228

9228

9247
9253

9177
9189

8185

9195

9211

9207
9226
9221
9239
9241

Spin

/2

7/2

3/2

5/2

5/2

3/2

3/2

TABLE OF NUCLIDES

Half-life

~20d
72m
8.7m
1.1m

340d

5 X 107y
L1 % 10ty

~93y
47h
2Zm
9.4h
0.5m

18m
5.8d

4.4d
22d
54d
108d

12.5h
> 5y

12 5y

16y

181y
15d
15h
60m
t8m
2.5m

24m
50d
22h

84y
9.5d

2 X 10%
120d

1.1 X 10My
2424

Decay Modes,

Radiations, Energies

EC
EC; A% 1.0; (7)
EC; 8% 2.5; (1)
IT0.75

EC; e (v) 0.061 (m)
@ 2.55

a 215

87 0.076; (v)

g~ 0.70, 0.64, 0.80; ¥ 0.103,
0.070 (cthers)

87 1.53; ~ 0.105 {(others)

87 G.43, 0.71; ¥ 0.087, 0.20
0.185, (0.25)

8 ;v 057

B* 2.4

EC, v 0.89, 0.65, 0.23
{others); (8%)

EC; (8%); v 0.75, 0.64, 0.71,
0.67 (others)

EC; ¥ 0.12, 0077, 0.20
{othera}; (« 2.88)

EC; ¥ 0.55, 0.63, others
0.24-2.19

EC; v 0.022 {m), others to
0.558

EC; v 0.33-2.02

EC; v 0.334, 0.439 (others)

EC; 87 0.71 {others); (8):
v 0.122 (m), 0.344, 1.41,
0.96,1.11, 1.08, 0.78
{others)

B7 1.87 (others); EC; v
0.122, 0.84 (others); (871)

A7 0.25-1.85; vy 0.123 (m),
others 0.25-1.60

A7 0.15-0.25; v 0.019-6.14

2 0.50, 2.45, v 0.089-2.20

BT ~1.7; v 0.041-0.73

A7 2.65

8722, v007-0.22

8™ ~3.46

EC, 8% 2.5,y 0.75, 1.05

EC; v 0.11,0.15, 0.07

EC; v 0.23, 0.38, 0.94, 0.64,
0.78, 0.28 (others)

a 318

EC; ¥ 0.150, 8.35. 0.30, 0.75
(nthers); {a)

a 273

EC; ¥ 0.022-0.35

a 2.14

EC; v 0.103 (i), 0.070, 0.10
(others)

197



TABLE OF NUCLIDES

Per Cent Nuclidie Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
Gdi» 158,9260 3/2 18h A7 0.05, 0.89, 0.59; v 0,058,
} 0.36 (others}
Gg'# 21.90 159.9271
Gd™ 160. 9293 3.7m 87 1.80, (1.54); ¥ 0136, 0.057,
0.315, 0.102 (others)
Gdi+t? >y 875 v 0.04-1.30
' wThie? 2%m 8%:4031,0.15
Terbium “ppue 70m Bt 4.6; 7078, 1.12
Th¢ . 2.1h EC; 8%; a 3.05; v 0.35, 0.16
(others)
Tpidem 4.3m «3.99;IT
This 3.th 87 ¥ 0.84 (others)
Ths! 150.9230 18h EC; v 0.11-1.31; (a 3.44)
Thlse 18h EC; v 0.12-1.05; (8%
Thlsm im EC; 87, v0.24,0.14; ()
Th!s 2.64 EC;~ 0.016-0.99
Thid 21h EC; 8% 2.8; v 0.123 (m),
0.24-2.48
This #h KC; ¥ 0.123-1.20
Th1s . 5.6d KC; ¥ 0.018-0.72
This 5.4d EC; v 0.089-2.3
Thléém 5.5h IT 0.088; (87)
Tbll? >30_Y Ec
The 1579250 >3y EC; v 0.04
Th16%m 11x IT e~ () 0.11
Tb'% 100 1580250 3/2
Thi* 159.9268 3 734 B~ 0.27-1.71; v 0.88, 0.30,
0.87, 0.087 {nthers)
ThiM 1609272 3/2 6.9d 87 0.51, 0.45, 0.58; v 0.049,
0.026, 0.057, 0.075
{others)
Tbul? oh —
Thist m A7:v018
Thist 23h a
wDy!? ~15m EC;y0.17
Dyspro- Dyi% ‘ 8m Bt 7 0.39; «4.21
X Dy'M 18m EC; v 0.145; (a 4.08; 8*)
sium Dyl 151.9244 2.3h EC; 8%; v 0.26; (= 3.66)
Dy 152.9254 6h EC; v 0.08-0.5¢; (a 3.48)
Dy!s4 153.9248 10%y a 2.86
164m 13h « 335
Dy14 t0h EC; v 0.085-1.66; (81)
Dyt 0.052 155.9238
Dy'¥ 8.5h EC; v 0.33
. (others)
Dy'® 0.090 157 9240
Dyl# 1580254 1444 EC; ¢ () 0.058, (y)
Dyl 2.204 159.9248
" 18.88 180.9266 5/2
Dy'# 25 53 161.9285
Dyl 24 .97 162.9284 5/2
Dylts 28.18 163.9288
Dy et 164.9317 7/2 2.3h 67 1.28, 1.18 (othem); ¥
0.095 (others 0,043-1.08)
Dy!18tm L3m IT e~y 0.108; (8~ ; v)
Dyl 165.9320 0 82h £~ 0.40 (others); v 0.084,
' 0.054, 0.030 (others)
Dy 4.4m I'n
owHo!¥ 36s EC; a 4.51
Holmium  Bo'= 42 a 4.60
Ho'®? 2.4m a 4.38
Holétm 52 ad.45
Hol®? 9m EC; (« 3.02)
Ho' 5.6m EC; a 4.12
Ho'* 46m Bgt21;y014
Ho't¢ ~1h EC; v0.138
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Erbium

Thul ium

Ytterbium

PH 424 (H)

Nuclide

Ho'!*
Ho'™
Hnilu

Ho'to™
}i('l"
Ho'#?

H”IGM

Ho'#*
Hay 183w
Ho'™

Ho'!*
Humn

HGIIM
Ho'*'
Ho'*
HD]?G

“Erxu
Er]u
Erl!\l
Er!.'il
Erl%
Er'®®
Ert?!

Eris?
Erml
’Erlli
Eri®
Eylee
Erlﬂ
Erltim
Erlll
Erlﬂo
Er!’™®
Erl"l

Erﬂ?

"Tm“l

Trm 142
Tm*

Tmlit
Tmun

Tmlu
TmIH
Tmlﬂl
Tm '
Tm”"
Tm”l
Tmnz

Tl’l’ll"
Tm!*
Tmﬂ'a
Tmlu

26¥Yb!**
Yblu
Yblu

Per Cent
Abundance

[y

0,136

1.56

33.41
22 .94

27 07

14.88

106}

Nueclidie

Mass

161 . 9288

162.9284
163.9303

1649303
165.9324

165. 0324
166.9331

161.9288
163.9293

1659304
166.9320

1679324
1689347
1689355
170. 6382

1719396

163.9335

165.9330

169 9359
1709366
171.9386

105 9333

Spin

7/2

7/2

5/2

7/2

1/2

5/2

1/2
1/2

1/2

TABLE OF NUCLIDES

Half-life

I.9h
3m
28m

5.3h .
2.5h
12m
68m

> 500y
0.8
3Tm

27h

> 30y
3.0h
3.3m
456

His
26s
4.5m
2.5h
~1h
20h
3.1h
75m

10k

2.5

9.5d

50h

30m

77m
1.9h

2.0m
30h
7.7h
9.4d

127d

1.9y
63.6h

7.3h
5.5m

1.5m
1.68

75m
56h

Decay Modes,

Radiations, Energies

gY 1.90, 2.98; v 0.85

EC; v 0.057-0.309

EC; v 0.73, 0.96, 0.88, 0.65
(others); (%)

IT e (v) 0.060

EC; v 0.026-0.18

B 1.14; 1C; ey 0.081

IT ¢ (y) 0.010; ¢~y 0.058,
0.038; EC; ¥ 0.185, 0.081,
£.21

EC

IT v~ 0.30

B~ 0.98, 0.90; EC; ¥ 0.037,
0.073, 0.09)

87 1.85,1.77; v 0.08 (m}
(others)

B8~ <0.,10; v 0.08-1.42

£~ 0.28, 1.9; v 0.057-0.53

A~ ~2.2;4085

7 ~3.1; vy 0.43

a4.93

o 4.68

a 428

g+ 1.30; v 0.098-0.85

EC; v 0.048-0.30

EC

EC; ¥ 0.83, 0.21 (others
0.084-1.97)

EC;vy043,1.1

EC

IT ve™ 0.21
8~ 0.34; ¢~ (y) 0.0084

57 1.05 (others); r 0.308,
0.296, 0.112 (others)

£~ 0.50, 0.38, 0.29; v 0.050,
0.41, 0.81 {others)

EC; v 0.084, 0.144, 0.147,
0.17

EC; v 0.10, 0.24

EC; 87 1.05, 0.40; v 0.022-
0.66

EC; 8% 2.9; v 0.091 (others)

EC; vy 0.25, 0.29, 0.80, 0.34
{others)

EC: (8% 2.1); ¥ 0.073-2.10

EC; ¥ 0.057 {m)

EC; y 0.075-1.64; (87

B~ 0.97, 0.88; ¢y 0.084 (m)

B~ 0.10; {y 0.067)

£~ 0.28-1.92; v 0.079 (others
0.18-1.61)

87 0.9; v 0.40, 0.47

B~ 2.5

87 2.0;v0.51

42

a5.21
EC
EC; v 0.082
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TABLE OF NUCLIDES

Per Cent Nuelidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
Yh'®? 1%m BC; v 0026 018
Yhitn [INELS 167 . 9334
yhie 31 05y 00084031
Yhitem 46 I'T 0024
Yhi?e q.05 T 9340
Yh'! 1431 tT0 0365 1/2
Ybh''? 21 82 171 40
Yh?? 1613 1729384 52
YhT 3184 1739300
Yh!? 174 4414 $.2d £7 047,007, v 03946
{othem)
Yhlie 0.072« I'F 0.495
Yb''* 12.74 P75 M2T
Yh!?? 1760455 1.9h A7 13K (others); (y 0,12
1.:24)
Y)irim 4.5 17 e ™y 0.23; v ™ 014
: nLu'" Shm ¢y 008 0.40; (87)
Lutetium La'e 7.0m 150 ¥ SLOKT, L84, Q.00
(athers); (87)
Lu'es 2.15h KOy 0.0RT
Lay'¥ . 151 KOy 0,024-1.39
Lu'?® 169 Q38T - 2.0l RC; y 0.044 (), 204
‘(others 0.15-3.02)
Lui?t H.3d 15C; y 0.020-1.50
Lu'™? 9 EC; ¥ 0.079-2.08
LuiTte 3.7m Il e~ (y) 0,042
L™ 1729390 500 EC; ¥ 0.075,0.101, 0.273
{others)
‘ Lyl 173.9408 3.6v EC; v 0.077, 1.23
Lul7im , 160 IT e () 0.059; y 0.067,
0.045
Lu'’® 9741 174.9409 7/2
Lu'™ 2.59 175.9427 7 3 X 10y 87 0.43; v 0.31, 0.20, 0.088
(m)
Tyttem 1 3.7h B71.20, 1.10; ¥ 0.08% (m)
Lul? 176.9440 7/2 6.8d B~ 0.50 (others), v 0.113
(others)
Lut™™™ 160d B~ ~1; ¥ 0.208, others 0.10-
0.41
Lul'"® 22m 87; ¥ 0.33, 0.43, 0.56, 0.67,
0.78
La!?® 4.6h £~ 1.35, 1.08; v 0.215
Lult® 2.5m 3.3
Hafnium mnHEf® 22m EC; ¥ 0.13,0.17; (84
f149 1.5h EC; v 0.049, 0.12; (81
Hf'7? 12h EC
H{ 11h EC; v 0.12-1.07
Hf72 ~5y EC; v 0.024, 0.12, 0.08
(others)
Hf7? 24h EC; v 0.12, 0.30 (others)
HH 0.18 173.9403 2 X 10%%y a 2.50
Hfl?s 70d EC; v 0.343 (others)
HfT® - 5.20 175.9416
HP ™ 18.50 176.9435
Hf'™® 27.14 177.9439
Hf!78m 4s IT e~ (v) 0.089; v 0.427,
0.326, 0.214, 6.093 {m)
H'7 13.76 1789460 9/2
Hitiom 19s IT e (v) 0.161; v 0.217
H 35.24 179.9468
Hfteom 5.5h IT ¢y 0.058; v 0.44, 0.33,
: 0.22, 0.093, 0.50
Hift®! 180. 94908 45d 7 0.41 (others), y 0.133
(m3), 0.48 (m,), 0.35, 0.14
{others)
Hf!# 181.8507 9 X 10% 8y 027
B 182.9538 65m 8 ~id;y
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Nuelide

Tantalum

T

H&

;Tﬂ”’
Ta ™Y
Tanl

TB”‘"
Tal’*

TB"?

TBH!
Tnl)!
Tll"
Tat80

. Tnl.!()m

Talf!
Tnln
TBl!M

Tals?

Tllll
Tal!B

Taldt

T.WHS

Tungsten

Wi
wins
Wi
w]??’ﬂ
Wi
W iaom

wiat

w]n
WISI
wlllm
Wik
Wiss
W L3bm

Wit
W87

w)N!

- 177
rsRe!?

Rhenium

#
PH 424 (H)}

RPUE
Rel?D
Re!@n
Relﬂ[}m
RP!B]
Rellz
Relﬂ?
Re\n
Re'#!

Ro!44m
Re' 88
Re'f®

Re'd?
Re‘“
Rel!h

Per Cent
Abundance

0.0123

998877

0.135

26 41
14.40

30.64

28 41

47.07

62.93

Nuelidie

Mass

176

177

178
179

180.

181

182.

183.

184

185.

179.

180.

181,
182.

183.

184

185.

186

187

179.

184

185,

186
187

9447

. 9459

9461
9475

94798

95014

95144

9538
9555

9470

9482

4827
95029

95099
9535
9543

9574

9587

9501

9530
9551

8560
9582

Spin

7/2

1/2

3/2

5/2

5/2

TABLE OF NUCLIDES

Half-life
2.2h

24m
3.7h
1.2h

ith
8.0h

57h
2.2h

9.3m
1.8y

1154
16m

5.0d

8.7h
48m

10.5m
80m
2.2h
22d
40m

7m

0.005s
1264

5.3s
74d
1.7m
24h
65d
17m
15m
20m
2.4m
20h
13h
64k
35d
165d
80h

6 x 10"y

17h
19m

Decay Modes,

Radiations, Energies

5

EC; gt

EC; v 0.080, 0.17, (81)

8% EC; ¥ 0.13, 0.21, 0.28,
0.35 (others)

EC; ¥ 0.050-1.64

EC; ¥ 0.088 (m), 0.20
{others 0.091-2.9)

EC; « 0.113 (others 0.05-
1.06)

EC; v 0.086-0.43

EC; v 0.003 (others); (87)

EC

EC; v 0.093; 4~ 0.60, 0.70;
(y 0.102}

8 0.18-0.51; v 0.033-1.61

IT e (v) 0.184; v 0.172,
0.147 {others)

# 0,62 (others); v 0.041-
0.406

8 0.15-1.36; v 0.11-1.2

87 1.72 (others); ¥ 0.175,
0.075, 0.100 (others)

8 2.2; v 0.125-1.1

EC; vy 1.3,0.1; (%)
EC;v045,1.2
EC; (v

EC; v 0.031

IT 0.22

IT 0.24; v 0.37
EC; e () 0.0083 (m);
{other v's)

IT 0.103; v 0.11, 0.053, 0.046'

£ 0.43, {0.30); (v 0.125)
IT ey 0.125; v 0.175, 0.075
0.100

A7 0.63, 1.32, 0.34; v 0.69,
0.48 (others)

87 0.43, 0.34; v 0.057, 0.15,
0.22, 0.26, 0.20

ﬂ+

EC; 8% 31

EC

EC; (8% 1.1); v 0.88, 0.11

EC; 8% 1.9

EC; v 0.020-1.54

EC; v 0.032-2.05

EC; v 0.018-1.44

EC; v 0.041-0.407

EC; v 0.1i1, 0.90, 0.79, 0.88
(others)

EC; (IT 0.217); ¥ 0.11-0.90

8~ 1.07,0.93; v 0.137
{others}; (EC)

g 0.00

87 2.13, 2.0; v 0.158 (others}

IT e~(y) 0.002, 0.016; v
0.084, 0.108, (.092
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TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Haif-life Radiations, Energies
Re's* 23h £~ 0.98, others; v 0.070,
0.15, 0.22, 0.25
Re!®® 1899622 2.8m A7 1.7, v 0.19, 0.39, 0.57,
0.83
Rei™ 9.8m . fT18
i 401 23 EC; v 0.09, 0.10
Osmium Ot 2.7h EC; v 0.23
Os!2? ) 29h EC; v 0.510, 0.18, 0.26
(others); [to 13h Re!¥?)
Oal?* 18.7h 13C; v 0.114, 0.382 (m), 0.168
(other)
Opt?™ 9.0h BC; IT 04715y 1108, £.102
{others)
Os'# 0.018 ' 183.9526 :
Op'¥ 184.9541 94el EC; v .85, 088 {others)
Dales 1.58 185.9530
0% - 1.64 186.9560 1/2
Cnl®e 13.3 1879560
Chat8om? 26d I
Os'®® 16.1 188.9582 3/2
On't™™ ; 5.7h IT e~ () 0.031
0s'™ 26.4 189.0536
Qal?™ 1809604 10m IT ¢~ (y) 0.038; v 0.81, 0.50,
, 0.38, 0,16
Qs9 100.9612 14.64 B~ 0.14; [to 4.88 Ir'*'™|
Qattim ) 14h IT e () 0074
059 41.0 191.9614
Q" 192 9845 31n B~ 1.13 {others); ¥ 0.129
{others 0.07-0.56)
Osl™ 1.8y g
Osl* 8.5m . g2
L3 Ir'st 15m EC; v 0.134.0; (8%)
Iridium r.”Ir‘" . 55m EC; v 0.24, others
Iriae 3.2h EC; v 0.125-4.3; (8%)
Iri®s 14h EC; v 0.037-1.10
1% 1856580 15.8h EC; v 0.07:-2.88; (8" 1.94)
Iri#? 10.5h EC; v 0.010-0.99
Irise 187.9500 41h EC; v 0.155, others 0.32-
2.22; (8% 1.66)
Iris® 12d EC; v 0.070, 0.25, otherx
' 0.031-0.28
Iri%° 189. 9608 12.3d EC; v 0.187-1.43
Irivom 189.9637 3.2h EC; 8% 2.04; [to t0m
. ONIVWI
e 37.3 190.9608 3/2
Irie™ 4.8a IT e (v) 0.042; ¢y 0.129,
; 0.047, 0.082
1ot 1919630 74.04 570.67,0.54,0.24 v 0.316,
0.47, 0.30 {others); (EC)
Irtoe, 1.45m 1T e {y) 0.057; (87)
Irt?®, 6 X 10% IT 0.18 fto 74d 1ri*Y]
I 62.7 192 9633 3/2 X
Irivm 12d IT ¢ (v} 0.080
Ir19¢ 1939652 18h £~ 2.24, 1.91 (others);
¥ 0.328 (others)
Iptoen 0.0328 ITO.115
I Tagh . B ~1;v0.10-0.66
Ir!¥ 7m 871.5,2.0; v 0.50
1rive 50m f736,v078
7aPt1% . . 1.2h
Platinum P&* ' 2.9h EC
Pe!¥ 2.2h X
piise 187 9596 10d EC; v 0.195, 0.187, 0.055
(others); (o 3.8)
Pui#® 1ih EC; v 0.072-0.80
ptiee 0.0127 1899509 7 X 10y a 3.1

&
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Per Cent

Nuclide Abundance

l:tnn

112 078
l’t“"

Pt'"‘

peive 32 9
| 334
ptlibm

peie 25.3
])tlﬂ

P

Pt 7.2
Py

Ppiee

m:oo

peol

1.5\3"‘

Gold

Mercury

PH 424 (H)

Aul!l
Aulli
Ayles
Aul¥
Aul'D
Au 3 2]
Aul'!
A\ll"

Au 3200
Au'¥

Ay’
Ault

Au LY
Aunw-

Aul"? OO
Aulnm
Au"'

Aulll
Aytoo
Aultt
Aut?
Auro:

'QHEHL'»
Hg'"
HK“”
Hxln
HK“'
HKlou
HR“'
Hy''t
Hgl“
HEI"“

Hﬁ(‘"
H‘:'l“-lm
Hgtoe
Hgll!wt

Hg'*" 0.146
Hg'"
H“IITM

Hg'™ i1.0?

Nuclidic

Mass

01,9614
197 9633

193 . 9628
194 964K2

19596408
196. 96736

197 . 9675
1989707

191.9649

193.9655

194 . 96511
195966855
198 94655

197 96824

198 98865
199 9708
200 9719

193 . 9657

195 96582

197 _B8677

Spin

1/2

3/2

3/2

3/2

1/2
13/2

1/2
13/2

TABLE

Half-life
3.0d

0.3-50y
4.4

4.14d

20h
1.3h

30m
14n
11.5h
2.3m

12m
Hm
8m
30m
40m
3.4h
4.1h
17h

3.0n
39h

183d
31s

6.210

a7h

7.24
2.70d

3.15d
48m
25m
25n
55x

5=
1.5m
3m
3.7m

20in
57m
5h
6h
1th

146
0.4
9.5h
40h

6851
23h

OF NUCLIDES

Decay Modes,

Radiations, Energies

10 L042-0L62

Be
IT e () 0.135; ¢ (v} 0.013

IT e (¥) 0.130; ¢y 0.031,
0.099

37 0.67, 0.48; y 0.077 (m),
0.19
IT0.35; (f; v 0.28)

B 0.8-1.7; 4 0.074-0.96
IT ¥(e™) 0.39; ¢ (y) 0.032
e

ﬂ_ u

EC

EC; v 0.14, 0.22, 0.30, 0.40

15C

BC;y0.25,0.33,0.63; (ab.1)

FC;y

15C; v 0.29 (others 0.30-3.46)

EC; v 0.030-2.17

KC; A1 2.2, 4 0.045-1.146

¥C; ¥ 0.180, 0.112 (others
0.013-0.49)

I1e™ (v) 0.082; v 0.26; (12C}

FEC; « 0.328, 0.29, 0.62
(others 0.095-2.41); (A™*)

EC; v 0.099,0.031, 0.3

IT e (v} 0.057; ¥ 0.20,
0.061,0.28

LLC; 4 0.356, 0.333 (others);
(8~ 0.26)

I e (y) 0.175; y {1148,
0.188, 0.085 (m) {uthers)

i e {v) 0.130; y 0.28

87 0.96 (others); ¥ 0.412
{others)

g~ 0.30, 0.25; v 0.158, 0.208

87 2.2,07,y037,1.23

87 1.5; {y 0.53)

o

A7 1.9;v0.69

I5C; e 5.64
15 v 0.13, 0,27, 0.35, 0.44
1iCi e 5.14; ¥ 0,18, 0.25, 0.40
15 v 0.14
15C; v 0.17, 0.24, 0.32, 0.50
150 v 0.14, 0.22
15 ¢ 0.25,0.27
KC; ¥ 0.03-0.3!
[<C; v 0.038-1.08
;4 0.032-1.65, 1T e (v)
0.101
1C
I'T; v 0.134. 0.U48
EC; ¥ 0.061--1.17
EC; 1T e™(y) 0.123;
v 0.016-1.24
15C; ¥ 0.077 (m), (B.191)

1T e (y) 0.165; y 0.134;
(EC; v}

203



TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
' 15 84 TR, DGR 26 /2
[T 198 883 44m Il e 7y AT, v A0S
g 213 19996834
Hg®"' 1322 2K 97031 342
Hy ™2 26,50 AN 97063 )
Hy ™ 202 97285 174 BT 028y 0270
Hg™' 6.85 20307348
Hgt 2049762 5.5m 87 0.63; {y 02
Hg*™ . 305, W7THT R.5m g 129
: Ty 10m 1
Thallium e dhort
e I1m Pl By 0,42
TI'e : 23m B0y 0.24, 0,26, 0.26, 040
(othars)
TP #8.0m KOy 043
Y R 32.8m B 000717
e b2 i.2h 154y 04037 {others);
g~
s 3.5 I e 7y y UL 03K,
[IRitR
vl 195 9708 18I KOy 0.426; 8"
TP 195 4750 1.4h 50 Q08 (others); (I°1)
e 1/2 2.8h 10y 052 (nthers); (87)
e .54 10 e 0,222, 4 1L3XG, 013KT
9K 197 4705 2 5.3h 120 v 0412, others 0,19
27%; (8%
Py 7 1.9h UE 0261 0.28 {others);
15C; ¥ 0.049 0.64
T 198, 4694 1/2 7.4h 1205 o VAR (), athers
(L0357 -0.49
e 0.042« 't 037
T 199. 97007 2 260 150 v 0.065-2.28; (87)
T2 : 200. 9708 /2 73h LC; ¢ 0,167 (nthers)
T2 201.9721 2 12d FC': 5 .44 (others)
TI?0% 2950 202. 97233 1/2
T 20397344 2 BRI 47076, (k)
Tyes 7050 204 97446 1/2
208 205. 97608 4.4m 87157
TI07 206. 97745 4.5m B4ty
Ty 207 . 98201 Rim A7 LTS, 128, 1 52, 241,
.58, 0L51, 0.86 (others)
T8 20R . 9R530 2.2m A7 2.0, ¥ 012, 0.45, L.46
TH2® 209 99000 i.3m B71.07; 4 0.00-2.45
aPb1™ 1Em EC; y 0.20
Lead Ph19® 17m ’ K0 [to 3.5= 111
Phies 37m KC; y 0.19 0.50
pPhi#im 42m KO {to 0.54s TV,
1T 0.234; v 0.0RA
Phi®s 2.4h Oy 6.031-0.87
phiv 1.5h KC; y 0367, 0.353, 0.72
phiver 12m It ey D42
PHY 21.5h 15y 0.033-0.61
Ph*! 9.50 BC; ¥ 0.33 (others 003 1,46
ppa0 1.0m 1T ™ 063
Phet 201 9722 ~3 X (0% 1
Phoz . 2019745 3.6h 1770.79, 0.13; v 0.42, 0.96,
0.66 (others); (KO
Ph2o? 20297321 520 KC; v 0.279 (others)
Pp203m 202 97410 fin UT e ™ 0.825
p2ed 1.48 20897307
Ph204ms 204 . 07542 H7m ULy (e 7y IL012; y (0375 (my),
0.599
I *ea 204.97452 3% 107y e
Phzotw 204 97561 0.004x I'C e~ (y) 0.026; v 0,59
{others)
pp®0s 23.6 205 97446 0
P 226 20697500 1.2
Ph20Tm 206.97765 0B IT ye™ 1.06; v 0.57

204 » PH 424 (H)



Nueclide

Per Cent
Abundance
4

P i n2
Ph2ot
pHe
phY

Pht2

Phatt

.'Bilﬂﬁ‘.‘

Bismuth

Bi*¥’
B
“i!ﬂl’l
B!
B

Bilo!
BiﬂM

Bi!on

Biio!.

RBitee

Ri®

Biie

Bio™

Bi1® 100

Bise
RiiO

Biilt
Bj2It
B‘IIJ
RijzH

BiZI:.

“POJM

Polonium

PH 424 (H)

l)nlgl
l)nl'u
l)”lﬂh
PO‘ FL}
pnl“
I)ONH
PD]“
Pnzon
Pn’ul
I)“iﬂl
I)nfll!
lsului
Polt
|.-n‘!05
Pu?
|v0-ma
Pt
|:-“‘IID

|Jnlll

ottt

PPottt
1k
213

(K9
Po
|)“1I-l
pott®
'l”IIG

Nueclidie

Mass

207
20R
200

210
20

213.

203

204
205,
206.

207.

208.
209.

210.
211

212.

215.

205.
204
207

208
209,
210.
210

211,
211

212,
213.
214,
216,

97664
GR111
GR41R

HRRK(

991490

A998

9768

9777
97742
9783
7847

97973

98042
98411

98729
99127

99433

3. 99883

0019

9805

4K159
981206
9R244
GH287
SRBLS
9RR04

QRRRG
Q9201
Y9284
89519
99947
o092

Spin

0

9/2

3/2
0
572
0
a/2

5/2

1/2
]

TABLE OF NUCLIDES

Half-life

3.3h

22y
36.1m
10.6h
26.8m

Tm
2m
26m
Ahti
1.85h
82m
1.6h
11.8h

11.21h
15.3d
8.24d
30v

~R X 10%
0.0026x

5.01d
3 x 10%

2.15m
60.6m

47m
19.7m
Rm

0.5%
i
13x
30s
l.8m
Am
7m
12m
Hm
18m
‘44m
42m
3.5h
1.8h
N Rl
600
2.9y
103y
TARAd
0.52x
25=

3 X 7T
4tin

4.2 X 7%
1.6 X 107 4%
.00 %=
0.6

Decay Modes,

Radiations, Energies

BT .64

HT0.015, 0.068; ¢ (y) (L0486,
{ex)

B8~ 1.36 {others); (v 0.07
L.10)

87 0.34, 0.58; v 0.239
{others)

A7 0.59, 0.65; ¥ 0,053-0.35

EC; (a 5.83)

a 6.2

EC; (a 547)

E; v 0,46, 1.03

Dig

IEC; {a 5.15)

EC; vy 0.42, 096

EC; v 0.060-1.90; (87,
a 4.85)

EC; v 0.079-2.10

EC; v 0.026-2.61; (87)

EC; v 0.11-1.90

EC; ¥ 0.57, 1.08 (Ph¥™)
(others)

EC; y 2.61

IT 0.92; v 0.51

A7 1.18; (e}

a 4.95, 4.92 (others);
¥ 0.26 (), 0.30 (a)
{others)

« 6.62 6.28; ¥ 0.35; (")

87 225 (others); a 6.05
{others); ¢~ (¥) 0.040
{other y's)

87 1.30, 0.06; v 0.44;
(e 5.86)

87 1.51, 1.0, 3.18; v 0.61-
242, (o)

a-

a .58

o 647

a G.3n

a B.2h

a5l

a 6.04

«5.93

@ 5.RY

EC; (a 5.86, 5.75)

EC; {a 5.57. 5,87, 5.77)

BC, (a 5.57)

EC; (e 5.4K)

EC; (a 5.37)

BC; (e 5.23)

EC; v 0.060-1.32; (o 5.22)

BC; 4 0,100-2.06; (8 a 500

a b1 (EC: )

a 4.88; (FKC; v)

a 5,305

@ 7.44% (others); (v)

a 7.14 (others); v 1.06, 0,57
(phzwm)

o RT7R

a 11.7 (others); {v)

a 834

o T.09

a7.37:(67)

a .78

205



TABLE OF NUCLIDES

Per Cent Nuclidic
Nuclide Abundance Mass Spin  Half-life

P < 10w
Polit 21K.0088 3.05m
A L300 0.9m
AL? 1.5m
. AL 1.0m
e
Astatin e gl
Aol 9.3m
Atloll 25m
ALY 26m
A 30m
Agee 2.6h
A 206. 9857 L.8h
Ao 2079865 1.8k
At’“" . 6.2h
. A 20898614 5.5h
Ao 200 9870 8.3h
Attt 210.68750 8/2 7.21h
Attt 0.30n
Aghiem 012
Ag2Ht 212.9031 <2
Ag 213.9963 2% 107%
Agit 214.99866 ~10"4
At 216.00240 3% 107
Ayt 21700485 , 0.018s
Ag2ie 218.00855 1.3s
Agtt? 210.0114 0.9m
T 3m
Radon Ro’ 6.5m
o 1im
anon 20m
Ro0* 30m
Ro*'® 2099897 2.7h
RaY 21009066 18h
Rn®* 211.99073 25m
Ro®? 0.019s
Rpt!® 214.9987 ~10%
Rnt'e 216.00023 45X 107%
Rp®7 217.00392 5.4 % 107
Rp?!'* 218.00556 0.019s
Rn?*"? 218.00952 3.02s
Rn?® 220.01140 5ds
Rnt 28m
RntH 222.0175 *42d
rFr1oe? ~ds
. Frzou 16
Francium FLoo7 e
Frioe s
Frl(l. 54.
Frhe 2.6m
L 31m
P 2119961 19m
Frt
o
2t <0001
Fr®v? 217.0048 <2
Frais 218.0075 0.005s
Frit» 216.00825 0.02s
Frie 220.01233 : 288
P . 221.01418 48m
Frin 15m
Frr 22301980 22m

206

Decay Modes,

Radiations, Energies

o 6.54
w 8.00; {(7)

a 6.41, 6,44

o 6.35

EC: « 8,13, 6.23
EC; x 8.00

EC; (« 5.85)
EC

EC; a 5.00
EC; (a 5.70; 7)
EC

EC; a 5.76

EC; « 0.66, 0.17, 0.25;
(a 5.85)

EC

EC; v0.78, 0.54, 0.2, 0.001;
(a 5.64)

EC; v 0.047-1.680; (o)

EC; a 5.868; ()

« 7.68, 7.60; vy 0.083

o 7.82, 7.88; v 0,063

« 9.02

«8.78

a 8.00

al79

a?7.05

a 6.69 (other)

a6.27; (87)

« 628

« 6.25; EC

EC; {« 6.12)

EC;a8.14

EC; a 8.04

a 6.04; EC

EC; v 0.032-1.82; a 5.7%
(others)

a8.26

«8.13

a8.f

a 8.01

«7.68

@« 7.12 (others); (y)

o 6.81, 6.55 (others); v 0.27
(others)

« 6.28; (v}

£~ ;a8.00

« 5.40 (others); ()

« 6.83

a8.74

o874

« 6.59

« 6.62

a 6.50

o 8.52

EC; a 6.39,8.41, 6.34; v

a B8.77

a 8.55

ad4

a B3

a7.85

a?30

« 6.68

« 6.33, 6.11; v 0.22

87 (a)

£ L.15; v 0.048, 0.080
{others) (a 5.34)

PH 424 (H)



TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
Radium wRa  18a a 680
Ral?? 2.Im a6.74, 6.61
Ra?! 2.6a N BY
Ral® 0.0016e 87
Rat!? 2190100 ~0.001s a B.00
Ra'™ 220.01097 0.023s a 7.45 (others); (v)
Ra'# 221.01386 28s « 6.61, 6.75, 6.66, 6.57; v
0.15, 0.18 (others)
Ra®™ T 222.01538 38s « 8.56,6.23; v 033
Rat¥ 223.01856 : 11.7d & 5.71, 5.60 {others);
+0.031-0.58
Ra® 224 02022 3.64d @ 5.68 (others); (v}
Ra’™ 22502352 14.8d 87 0.32; e~ 0.040
Ra'™ 2260254 1622y a 4.78 (others;) (1)
Ra®¥ 22702922 41m A~ 1.30 (others); (v}
Ra®® 228 03123 8.7y B 0.065; (v7)
Ra’" ~lm ﬂ_
Rnuo lh ﬂ- 1.2
Actinium wwhAct ~1s atd?
Act" 128 a?.12,7.18,7.24
Actt! 221 0157 <28 a 1.54
Ac’™? 222 0178 4.28 a 6.98
Acl™ 223 01912 2.2m a 6.84; EC
Act¥ 224.0217 2.5h EC; ¥ 0.22, 0.13; a 6.17
Ac't ‘22602314 10.0d a 5.82, 5.78 (others); ¥ 0.037
(others)
Act™ 226.0262 28h B 117, v 0.23, 0.1, 0.07;
EC; v 0.25,0.18
Act¥ 227 02781 3/2 22y B~ 0.046; (a; )
Actt? 228 03117 6.13h A 1.11, 0.45, 2.18; v 0.057-
1.84
Acit? 66m I
Ach? <1 522
Ae*® 231.0386 150 87 2.1; v 0.085-0.71
Thor ium wTh 223.0209 0.9s « 7.55
ThH . 224 02138 1.1s a7.17, 6.9 {others); ¥ 0.18
{others)
Thi™ 225.0237 8.0m « 8.47 (others); EC; v
Th* 228.02489 3im @ 6.33, 6.22; v 0.11 (others)
Th¥ 227.02777 18.2d & 5.98, 6.04 (others);
0.036-0.33
ThE® 228 . 02675 1.9y a 5.42,5.34; ¢ (y) 0.084; (1)
Th? 229.03163 7.3 X 10% « 4.B4, others; ¥ 0.20, 0.15
Thio 2300331 7.5 X i0% o 4.88, 4.61; ¢ (y) 0.068, (y)
Th* 231.03635 25.6h §0.30,0.22, 0.14; v 0.017-
0.23
Th®! 100 232 03821 1.39 X 10'% a4.01,3.95; ¢ (v) 0.059
Th1? 233.04143 22.4m 571.23; (v}
Th¥! 234 0436 24.1d 8 0.19, 0.10; v 0.029, 0.083,
0.091
Th <5m A
Protactinium aPs™ ~0.0a a5
Pa’¥® v.8x «7.24
Pal® 226 0274 7 1.8m « 6.81
Pa" 227 .09885 28/m « 6.46; BC
Palt? 228 03100 22h EC; (@); v 0.057-1.89
Pa™ 228.03195 1.5d EC; (a 5.69)
Pati® 230 03437 17d BC; ﬁ_+0.4l ;v 0.053-0.95;
(a; 87)
Pa™ 231.03504 372 348 X 107y « 5.00, 4.94, 5.02, 4.72
(others); ¥ 0.027-0.38
patt 232 03861 130k 87 0.26, 0.37 (others); ¥
0.047-1.15
Pa? 233 0401 3/2 27.04 A7 0.25, 0.15; ¥ 0.016-0.42
Patt 234, 0434 6.7h 57 0.14, 0.28 (others); ¥

0.043-1.68

PH 424 (H) 207



Uranium

Neptunium

Plutonium

208

Nuclide

Pt

Pakt
Pal*
Pat??

“Ul"
pan

e

yme
Utll
b Rl
0} m

s
128
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Pu!lb -
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Pu®¥
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Pu???
Pu"“’
Pulll
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Pﬂ"’

Pult
Pu 345

TABLE OF NUCLIDES

Per Cent
Abundance

0.0056

0. 7205

Nuclidie

Mass

245 0454

237 0510

227.0309
228.0312%
220.0332

23003393
231.0363

232.03747
23303950

234 .0409

235 04303
236.04573
237 . 04858
238 0508

230 0543
240 05670

231.0383
233.0408
234 0428
235.04407

236. 04662
237 04803

2380509
239.05294

240.0582

241 .0582

232.0411
233.0427
234.0433
2350453
236 04607

237 04828

238 . 0495

239.05218
240.05397
24} 05671

242 .0587
243.0620

Spin

h/2

7/2

5/2

5/2

1/2

5/2

Half-life

1. i%m

24m
12m
30m

1.3m
9.3m
58m

21d
4.3
74y
1.62 X 108y

24K X 10Fy
7.13 X 10%y

26m
2.4 X 107y
6.75d

4.51 X 10%

23.5m
14h

50m
13m
35m
4.4d
410d
>5 X 10%
22h
2.20 x 10%

2.10d
2.35d
7.3m
63m
18m
3.4h
36m
20m
9.0h
26m
2.85y
45d

0.18s
86.4y

244 x 10Yy
6580y
13.0y

3.8 x 10%
5.0h

8 X 107y
10.1h

Decay Modes,

Radiations, Energies

8~ 2.33 (others); (I'F 121
)

B4

J. B 1

B7 2.0, others; ¥ 08K,
0.40, 0.02 (others)

a 6.8

o 6.64; KO, ¥

BC; 6.36, 8.33 (othor);
¥ 0.029 (others)

a 588, 5.81;¢7 () 0LOT2; (y)

EC; v 0.018 0.22; {a 5.45)

a Hhd2, 5.20; ¢ (v} 0LOBK; (¥}

a 4.82, 4.77 (other); ¢ ()
0.043; ()

a 4.77, 4.72 (others) e~ ()
0.053; (v); (81D

a 4.30 (others); y 00K, 014,
0.10 (othen); (SF)

[T ™ (v) <0.0001

a 4.50, 4.45; ¥ 0.05; (NF)

A7 0.25 (other); ¥ 0.06,0.21
athers 0.027-0.43

a 4.19 (othem); (y 0.045);
8F

A7 1.21, 0074

87 0.38 (uthers); v (.044

« 6.28
EC;y

EC; (@ 5.53)

EC; v 0.043-1.61; (8%}
EC; (a 5.02; )

EC; 8~ 0.52; ¢~y 0.045

a 4.78,4.76 {others); v 0.087,
0.019, 0.030 {others)

A7 1.24, 0.26 (others),
0.044-1.03

B8 0.33, 0.44 (others); ¥
0.013-0.49

£~ 2.18, 1.60, 1.30; v 0.56,
0.04, 0.60 (others)

87 0.89; v 0.085-1.16

7136 -

EC; a 8.58

EC; («x 6.30)

EC; («x 6.19)

EC; (a 5.85)

a 5.76, 5.72 (uthers); v 0.047
(othern); (SF)

EC; vy 0.033, 0.060 (others);
(e)

IT e~ (%) 0.145

a 5.48, 5.45 (others); -y 0.044
(others); (SF)

a« 5.15, 5,13, 5.10 (others); v
0.053, 0.013 (others); (SF)

a 5.16, 5.12 {others); v 0.045

(others); (8F)
870.021; (a; y)
a 4.90, 4.86; v 0.045; (83F)
B 0.58, 0.48; v 0.084, 0.054,
0,012 (others)
a; (8F)
-
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TABLE OF NUCLIDES

Per Cent Nuclidie Decay Modes,
Nuclide \Abundance Mass Spin  Half-life Radiations, Energies
Py 2460702 11d 8~ 0.15, 0.33; v 0.047, 0.027
(others)
o seAm 237 040K L.3h EC; (a 6.01)
Americium Am?*® 1.86h EC; v 0.9%, 0.58, 1.35, 0.37
{others)
Am?¥ 239.0530 12.ih EC; v 0.225, 0.275; (a 5.77)
Am?*® ) 51l EC; v 1.00, 0.90 {(others)
Am? 241 05669 5/2 458y a 5.48, 5.43 (others); ¥ 0.080
{m), 0.017, 0.013
Am?i? 242 0505 | 16h 8~ 0.63, 0.67; EC; v 0.042,
. 0.045
Am¥™ 150y IT e (y) 0.049; {a; 1)
Am™? 243 06138 5/2 8.0 x 10% @ 5.27, 5.22 (others); ¥ 0.075
(others)
Am 244 0645 10.1h £ 0.38; v 0.043-0.74
Amiom 26m. B~ 1.5; (EC)
Am?2i 245 06631 2.0h ' £70.90; v 0.036-0.26
Am?*® 246 069N 25m 87 1.31, 1.60 (others); v
0.035-1.06
peCm M 238 . 0530 2.5h EC; a 6.50
Curium Cm®¥ ’ 2.9h EC;y 019
Cm?®* 240 05550 27d o 6.26; (8F)
Cm?!! 2410575 35d EC; ¥ 0.48 {others); (a 5.95)
Cm?? 242 0588 1} 182d a B8.11, 6.07 (others); v 0.044
(others); (8F)
Cm 243.08138 32y . a 5.78, 5.74 (others); v 0.28,
0.230.21 (others); (EC)
- Cm 244 062% 18v a 5.80, 5.76 (others); v 0.043
{others); (8F)
Cm 1 24506534 9.3 X 107y o« 5.36, 5.45 {others); ¥ 0.17,
0.13
Cm? 2460674 5.5 x 103y a 537 (S
Cm? 1.6 X 107y a
Cm¢ 4.7 X 10% « 5.05; 8F
Cm? 249 D758 B4m 47086
Cm?¢ ~2 X 0% SF
a7 Bk 243 .0629 4.5h EC; v 0.84, 1196, 0.74
. ) {others); (&)
Berkelium B 4.4h EC; ¥ 0.90, 0.20 (others); {a)
Bk 245, 0662 _ 5.00 EC; v 0.25 (others}; (a)
Bk 1.8d « EC; v 0.82 (nthers)
Bk 247 0702 7 X 10% a 5.51, 5.67 (others); vy 0.084,
0.27
Bh® 248 G730 16h 87 0.65; EC
BK1Y 249 07484 314d 87 0.13; (a; ¥
B 250 250.0785 3.2h fT0.73,1.76; v 0.89 1.03
{others)
2 Cf24 244 06504 25m a?. 17
Californium o 245 0676 44m EC;a7.11
Cfae 246 0688 36h a 6.75, 6.71 {others); ¥ 0.042
- (others); (S8F)
CfT 2 5h EC; v 0.32, 0.42, 0.46
Cf7es 24807235 350d a .26, 6.22; v 0.04; (8F)
Cf? 249 07470 360y a 581 (others); v 0.40, 0.34
(others); (SF)
Cf1s0 250.0766 13y « 6.02, 308; v 0.043; (SF}
Cfsi ~800y «;y0.18
Cfesr ’ 2.55y a 6.11, 6.07; a 0.042, 0.10;
(SF)
[ofiidl 253.0850 17d 8- 0.27
foleal 60d §F
soEslts 1.2m 7
L g8 7.3m a7.35; EC
Einsteinium g 25m EC; (« 6.87)
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TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,

Nuclide Abundance Mass Spin  Half-life Radiations, Energies

Ea**? ' 249 0762 2h EC; (e 6.76)

Ea?t sh EC

Eg?®! 251.0799 ‘ 1.5d EC; (= 6.48)

Eg?t? 252 0829 ~140d « 6.64

Ea?¥! 253 08469 20d « 6.63 (others); ¥ 0.09, 0.38,

0.39, 0.43; (SF)
) e 254 0881 3%h 87048, 1.13 (others);

v 0.044, 0.69, 0.85
(others); (EC)

Es?™ ’ 250d a 6.42; v 0.062 (m)
Eatt 40d 8~
Eg¥tt <lh 8
P . 1oFm* 248 0772 0.6m a78
ermium FmM 2.5m a7.9
Fm?? 250.0795 30m a7.43; (EC)
Fm2 7h EC; (« 6.80)
Fm®? 252 0827 23h a 7.04 (others); (v)
Fm?2? 5d EC; a6.94
Fm4 254 0870 3.24h a7.20, 7.16 {others); v 0.04]
(others); (8F)
Fm 8 19.8h a 7.03 (others); (v; SF)
Fm®* 3.th 8F
Fm®7 1d 8F
101 Md?*® 2550906 ~30m EC; x7.34
Mendele. Md e ~-1.5h EC
vium 102 ‘ 38 a8.3;8SF
102%8¢ 8s a
1osLw ¥ 8s a 8.6
Nobelium
No
102
Lawrencium
Lw
103
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